Southeast South Dakota Experiment Farm Annual Progress Report, 1966 by Experiment Station, Agricultural
SIXTH ANNUAL PROGRESS REPORT DECEMBER 1966 
SOUTHEAST SOUTH DAKOTA 
EXPERIMENT FARM 
NEAR CENTERVILLE, SOUTH DAKOTA 
A.erlotTview of Southeo,t South Ookota Experiment Form 
. .,. 
• '- i-..;; 
Agricultural Experiment Station 
South Dakota State University 
Brooking• 
SIXTH ANNUAL PROGRESS REPORT 
SOUTHEAST SOUTH DAKOTA EXPERIMENT FARM 
Table of Contents 
tntroductron 
Corn Populations and Row Spacings 
Equal Distance Corn Plantings 
Oriented Planting of Corn 
Corn Tfllerfng 
Starter Fertl11zer for Corn 
Minimum Tiiiage for Corn 
Soybean Populatlons and Row Spacings 
Sorghum Populatlons and Row Spectngs 
�st Profitable Rotation Experiment 
Maximum Forage Experiment 
Soll Potassium of SESO Experiment Farm 
High Phosphorus Experlment 
Western Corn �Qtworm Control 
Table of Contents continued on page 76. 
�� 
J. F. Fredrikson ---r-
F. Shubeck, B. Lawrensen, 
L. Nefson 3 
F. Shubeck, 8. Lawrensen. 
L. Nelson 8 
F. Shubeck, B. Lawrensen, 
L. Nelson 13 
F. Shubeck, B. Lawrensen, 
L. Nelson 16 
F. Shubeck, 8. Lawrensen 
L. Nelson 19 
F. Shubeck, B. Lawrensen, 
L. Nelson 21 
B. Lawrensen, F. Shubeck, 
L. Nelson 23 
B. Lawrensen. F. Shubeck, 
L. Nelson 26 
F. Shubeck, 8. Lawrensen, 
L. Nelson 30 
B. Lawrensen, F. Shubeck, 
L. Nelson 33 
O. Hovtand 35 
R. K. Ward 37 
B. H. Kantack, w. L. Berndt, 
J. F. Fredrikson. P. A. 
Jones, R. Venard 45 
This sixth annual report of the research program at the Southeast South Dakota 
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Interpretations given are tentative because additional data resulting from 
continuation of these experiments may result In conclusions different from those 
based on any one year. 
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INTRODUCTION 
-- J. F. Fredrikson 
It Ts customary to refer to the acreaae of land on this research farm as 
having two parts: the south quarter and the north quarter. When the farm 
was started, the south quarter was platted to contain al I the agronomic re­
search plots, with the north quarter used for the production of grain and forage 
to� use in livestock feeding trai Is. In the last two years, the broadening of 
many research areas has brought about a need for larger plots, and some 
agronomy sites have been rroved to the north quarter. This trend is not expect­
ed to continue because of limitations on available funds, labor and supervisory 
personnel. However, the north quarter Is stil I, for the rrost part, farmed 
on a ful I scale field basis for the production of feed. Surplus grain from 
al I agronomy plots, as wel I as fi lier areas on the south quarter, is also used 
for I ivestock teed. 
The crops grown on the north quarter In 1966 were: 30 acres of alfalfa, 
9 acres of oats, 3 acres of grain sorghum and I 10 acres of corn. The 9acres 
of oats and 3 acres of grain sorqhum were used by Foundation Seed Stock 
Division for seed increase and the grain from these acreages Js not reported 
as feed produced. 
Production from the 1966 crop year yielded the fol lowing feed and forage: 
(determined by sampling and field measurements) 
Corn silage 
Ground ear corn si I age 
Ear corn 
750 tons 
5,000 bu. 
3,800 bu. 
Oats 
Alfalfa hay 
I ,000 bu. 
85 T 
The acreage of corn on the north Quarter was ferti I ized according to 
recommendations made by State Universtiy soi I testinq lab from soi I samples 
taken from those fields. These ferti I ity rates were: 65 lbs. of nitrogen 
and 20 lbs. of phosphorus per acre plowed down in the fal I on approximately 
one-half of the acreaqe and 75 lbs. of anhydrous ammonia applied as side 
dressing after the first cultivation on the remainder. Manure from the 
livestock barns and pens was soread on the corn ground as time and weather 
conditions permitted. 
Sorre new cultural and cropping practices being tested in the agronomy 
plots, are used on the north quarter fields to demonstrate their possible 
advantages or disadvantages. 15 acres of corn was planted In 30 inch rows. 
In order to facilitate the narrow row harvesting problem, this was cut for 
silage. Chemical weed control was used on the entire field and pop-up starter 
fertilizer applied to about 1/3 of it. S acres of corn were planted with a 
Buffalo ti I I-planter. All other corn was planted in pairs of 40 inch rows 
spaced 30 inches apart, with atrazine banded to replace one cultivation. 
A fleld demonstration on the use of chemicals for the control of corn 
root worm was applied In cooperation with �he Extension Service. The results 
- I -
of this demonstration are reported elsewhere in this pub I ication. 
In addltlon to the 100 head of cattle on feeding trials, 116 head of 
calves were wintered In outside lots without shelter. These calves utl Ii zed 
the hay produced on the north quarter and were rroved to Brookings In early 
June. A sJmllar study ls currently being conducted for the same purpose. 
This marks the completion of the fourth year during which this station 
has functioned as the official weather observer for this area. Table I Is 
a summary of the weather information recorded during 1966, and also compares 
the past year with the past 14 year period. It can be noted that the rainfal I 
for this year was about one inch above the 14 year average. The distribution 
of this rainfal I was such that the most abundant rains came during the period 
in which most crops demand the greatest amount of water. Therefore, the yields 
reported in this publication may be higher than the amount of rafnfal I would 
Indicate. The above normal precipitation during the latter part of the grow­
lng season left a reserve of rroisture In the subsoi I which should be an asset 
In the coming season. 
Table I • Precipitation and Temperature -- 1966 
Ral nfal I 1953-1966 Average 1953-1966 
in 14 year Temperature 14 year 
t-bnth Inches Averaae Oeoarture ( F) Averaae Oeoarture 
Jar:. • 34 .38 - .04 9.4 17.2 -7.8 
Feb. I .09 1.38 - .29 19.6 25.5 -5.9 
March .42 1.46 -I .04 38.6 29.5 +9.1 
Aprl I I. 70 2.75 -I .05 43.8 49. I -5.3 
May 1.20 3.48 -2.28 57.9 61. 7 -3.8 
June 2.82 4.20 -1.38 70.0 70.1 -0. I 
July 6.72 2.95 +3. 77 76.9 69.8 +7. I 
Aug. 4.20 2.91 +I .29 68.4 69.8 -1 .4 
Sept. 4.78 3.03 +I. 75 60.6 63.5 -2.9 
Oct. 2.44 1.19 +I .25 50.5 55.5 -5.0 
Nov. .13 1.02 - .89 32.5 36.7 -4.2 
Dec. .57 .61 - .04 20.5 23.4 -2.9 
Total 26.41 25.36 +1.05 45.7 47.6 -1 .9 
Frost free days: May 13 to October I -- 140 days. 
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AGRONOMY SECTION 
OORN POPULATIONS ANO R>W SPACING 
-- F. Shubeck, B. Lawrenson and L. Nelson 
i • What ts the opt t rnum spec Ing of c::orn rows at different p I ant 
populatfons for a short sea.sen hybrid end a ful I season 
hybrid? 
2. Is there a greater need for nerrow rows with higher ptent 
populations? 
3. can nolsture loss from evaporation be reduced by narrow 
rows? 
4. WII I subsoil nofsture at the beginning of the season, when 
added to expected ralnfell In July and August, serve as a 
rel table guide to determine optimum number of plants per 
acre? 
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The fol lowing procedures were used In this experiment: 
I. Flfty pounds of nitrogen, 15 pounds of phosphorus and 33 
pounds of potassium were broadcast, April 15, 1966. 
2. Plowed April 16. 1966. 
3. Disked twice, flexttne harrowed once. 
4. Planted May 4 and 5. 
5. Organic phosphate insecticide applied In band at planting. 
6. Four pounds of Atrazine 80 W broadcast May 17, and dragged 
with flextine harrow. 
7. Cultivated twlce with All Is Chalmers G tractor. 
8. Side-dressed with 80 pounds of Nitrogen per acre June 20. 
9. Sprayed for corn borer July 12, with 2 pounds per acre of 
eoi Sevin. 
10. Hand picked on October 12. 
The hfghest yield in 1966 was obtained with 20 inch rows at 18,000 
plants per acre and a full season hybrid. 
The highest yield in 1965 occurred with 20 inch rows at 16,000 plants 
per acre with a short season hybrid. 
Rainfal I in July and August of 1966 was more plentiful than In 1965. 
There was an increase in grain yield in favor of narrow rows with 
al I five plant populatlons and with both short and ful I season hybrids. 
Laboratory work and calculat1ons for soil rroisture data are not com­
plete for 1966. 
Table 2. Effect of Corn Plant Populations* on Barren Stalks. 
Ear Weight, Ear Moisture and Lodged Stalks. 
'1 Ear Ear Weight l Broken 
Plants % Barren M:>isture At Harvest and Lodged 
Per Acre Stalks At Harvest < lbs.> Stalks 
10.000 13 30.4 0.70 4. I 
12,000 9 30.2 0.70 3. 8 
14,000 8 30.1 0.63 4. 8 
16,000 8 29.9 0.60 5.8 
18,000 8 29.9 0.57 5.6 
1tAverage from 3 row spacings and 2 hybrids for each plant 
population. 
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Table 3. Effect of PDit Spacings* on Barren Stalks, Ear Weight, 
Ear t.bisture and Lodged Stalks. 
rear Ear We(ght J Broken 
Plants % Barren Moisture At Harvest and Lodged 
Per Acre Stalks At Harvest (lbs.) Stalks 
20 Inch 8 30.5 0.63 5.6 
.30 lnch 10 30.1 0.65 4.0 
40 Inch 9 29.7 0.64 5.0 
*Average from 5 populations and 2 hybrids for each row spacing. 
OlsOJssfcr , ,:,n.� ln-rarpra�'ffen ot iable 2 and 3: 
Percent of barren stalks and percent of lodged stalks were not 
greatly affected by elther populettons or�� spacings. This Is 
different from results In 1965 when number of lodged stalks Increased 
sharply with tncreased plant populations. 
Eer weight at harvest was influenced nore by populations than by 
row spacings. 
Maturity measured by J ear moisture at harvest was not affected 
very !Tl.lCh by populattons or row spacings. 
- 1 -
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EQUAL DISTANT CORN SPACING 
-- F. Shubeck. B. Lawrenson and L. Nelson 
Objectives of Experiment: 
1. Will highly refined space arrangements like complete equal 
distant planting increase yields over partial approximations of 
this arrangement? 
2. Will leaf canopy cover, resulting from these spacial arrange­
ments influence soil temperature or evapoartive force reaching the 
soil? 
Figure 9. Effect of Row Spacing and Hybrid on Plant Height With 
18,000 Plants Per Acre. 
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Full season hybrid 
18,000 Plants Per Acre 
With 18,000 plants per acre, the short season corn plants were taller 
than the later maturing full season corn. Row spacing had only minor 
effects on plant height. 
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Figure 10. Effect of Corn Plant Populations and Spacial 
Arrangements on Grain Yield. 
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12,000 Plants Per Acre 16,000 Plants Per Acre 
When corn is drilled in 20 inch rows at 16,000 plants per acre, a fairly 
close approximation to equal distant planting is achieved especially if 
plants in alternate tows are staggered in their positions relative to 
each other rather than at right angles. When plants occupy the corners 
of a square, with a population of 16,000 plants per acre, the nearest 
neighbors are equal distant, but the diagonal neighbors would be about 
8 inches further away. With complete equal distant planting, every stalk 
is the same distance from every other stalk in its periphery. 
From the data in figure 10 it appears that partial approximations to 
equal distant spacing will yield about as well as the ro st ideal equal 
distant planting arrangement. The most important lesson seems to be-­
plant in rows narrower than 40 inches. With a growing season not so 
favorable as that of 1966, the results may be different. 
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Influence of Corn Plant Spacina• on Frequency Dietribution 
of Ear Size (16.000 Plante Per Acre). 
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Ear Leqth in Inche• 
With complete equal distant planting, most of the ears were from 
7.5 to 8.9 inches long. With 40 inch rows, the most frequent ear 
sizes extended over a broader range, from 6.5 to 8.9 inches. This 
would indicate that equal distant spacing resulted in a higher � 
percentage of ears of uniform size. 
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Table 4. Effect of Corn Planting Space Arrangements on Lodged 
Stalks, Silking Per Cent and Ear Moisture Per Cent 
at Harvest (16,000 Plants/Acre) 
Space t. Lodged 
Arran2:ement Stalks 
Drilled in 2on Rowe 10.8 
Drilled in 4ou Rowe 8.8 
Equal Distant Plantius 11.0 
Plants Arranged in a Square 12.6 
SilkjJ:Jg 1 
July .21 
50 
42 
49 
54 
'%. Ear 
.M.oletlli:L 
25.5 
25.l 
25.2 
26.5 
Ear moisture, silking per cent on July 21, and per cent lodged stalks �ore 
not influenced very much by the geometric space arrangements in which tb� 
corn was planted. 
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Figure 12. Effect of Equal Distant Planting and 40 Inch Row 
Spacing on Soil Temperature 
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June June July July Aug. Aug. Sept. Sept. Oct. 
1-14 15-30 1·14 15-31 1-14 15-31 1·14 15-30 1-14 
(Periods from which soil temperatures were taken) 
There was a small but consistent difference in soil temperature in 
June, July and August due to the different plant spacial arrangements. 
Equal distant planting resulted in cooler soil temperatures. Tilere 
was also a small but consistant yield of advantage in favor of equal 
distant planting over that obtained from 40 inch rows. (See figure 10) 
Thermocouples used to measure temperatures were buried three inches 
from the soil surface in the row. Four parallel thermocouples were 
located at four different points in 10 linear feet of one row in each 
plot �nd united to a common lead. This gave average temperature over 
approximately 10 linear feet per plot. Temperatures were read once 
each day at 1:00 p.m. 
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ORIENTED CORN PLANTING 
�-F. Shubeck, B. Lawrenson and L. Nelson 
Objectives oj Experiment: 
1. How effective is orientation of kernels at planting time 
for controlling direction of leaf growth? 
2. Can orientation of leaves give a more complete leaf canopy 
than random planting, and in this way influence soil temper­
ature and moisture loss? 
Figure 13. Influence of Corn Kernel Orientation at Planting 
on Direction of Leaf Growth 
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Di�ua&{cn unrl 1ntetprctctS011 af Fi ur!.....!l: 
This preliminary investigation represents an attempt to control direction 
in which the two ranks of leaves extend from the main stalk by orienting 
the kernel at planting. Orientation of the kernel involved direction in 
which the tip or point of kernel was placed, direction in which germ faced 
and the edge on which the kernel rested. 
Before an extensive randomized replicated experiment is set up to measure 
effect of leaf orientation on yield, an accurate measurement must be made 
to measure how well seed orientation controls direction of leaf growth. 
Table 13 shows results of attempted north-south and east-west leaf orien· 
tation and also of random placement of kernels. In those plots where seed 
was planted at random, the degree of leaf orientation was measured in a 
north-south direction. A reading of 50 per cent in the random plots would 
mean 50 per cent of leaves are oriented north and south. 
There was considerable variation in degree of leaf orientation between ad­
jacent rows which received the same treatment. For example, in the plot 
where four rows averaged 82% oriented, one row had 90% of plants with leaves 
oriented. The success in attempted leaf orientation was better in 1966 than 
in 1965. This may be due to more careful seed orientation procedure in 1966. 
The direction of leaf orientation was measured in rows running north-south 
and also in an east�west direction. There were no outstanding differences 
in success of leaf orientation due to row direction. 
Direction of leaf growth was measured on each plant with a metal T square 
that had a built•in marker for 45°. Where an attempt was made to orient 
leaves north and south ) the plant was considered oriented if direction of 
leaf growth at the ear was less than 45° left or less than 450 right of true 
north. Final stand count was 14,000 plants per acre. Each plot consisted 
of four rows spaced 30 inches apart. Rows were 35 feet long. Each column 
in Figure 13 represents an average from four rows. 
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Figure 14. Influence of Kernel Orientation at Planting Time. 
and Row Direction on Yield of Corn. 
a1s11e Seeds Planted to Orient Leaves North and South 
l11�IJ Seeds Planted to Orient Leaves East and West 
IIIIIJ:11111 Seeds Planted at Random 
11 
Rows North and South Rows East and WesL 
These plots were neither randomized or replicated so no detailed inter• 
pretation will be attempted. These data were presented in order to 
show what appears to be a consistent trend for lower yield with a 
north•south leaf orientation. 
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CCJF TILLERING 
--F. Shubeck, B. Lawrenson and L. Nelson 
Ou)e�ti a of Expcr.f.JDenc: 
l. Does fertilizer cause or stimulate formation of tillers? 
2. Do tillers depress yield? 
3. Is tillering a function of total nitrogen and phosphorus 
applied or of method by which it was applied? 
4. Will effects on yield from induced tillering be the same 
for a high tillering and non-tillering type of corn? 
Figure 15.Effect of Fertilizers and Tiller Removal on Corn Yield 
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variety with many tillers 
variety with few tillers 
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Dl!l1:1wulon natl Ittc�rttNTJH.itn'I oi FI.pure 15: 
Starter fertilizer consisted of 112 lbs/acre of 8-32-16 + 2% zn. This 
would amount to 9 lbs. of N, 16 lbs. P, 15 lbs. of K and 2.2 lbs. of 
zinc per acre. Starter fertilizer was placed 2 inches to the side and 
2 inches below the seed. In plots receiving broadcast phosphate, 18 lbs. 
of P was broadcast per acre in addition to the P applied in the starter. 
Supplemental nitrogen was applied at the rate of 80 lbs. of N per acre. 
Sidedressed nitrogen was applied with a belt applicator in the fonn of 
ammonium nitrate. In plots calling for broadcast applications , the fertil­
izer was broadcast by hand and disked in. 
Soil test values for this location were: 
organic matter % 3.0 (medium) 
P lbs/acre 21 (medium) 
K lbs/acre 399 (high ) 
pH 6.5 
soluble salts, mmho/cm 0.35 (low) 
There were six replications of each treatment. Tillers were allowed to 
remain on the stalks in all but one treatment where they were pulled off 
by hand. Final stand count was 14,000 plants per acre. The tillering 
characteristics of the two varieties were characterized previously in other 
experiments. 
Yield of both varieties decreased when starter fertilizer was used alone 
without supplemental nitrogen. When tillers were removed, yields appeared 
to go up slightly with both varieties. In 1965 yields also increased when 
tillers were removed. No definite conclusions can be drawn at present , 
but it appears that tillers may not be as efficient for corn grain produc­
tion as the main stalk. 
The objective now is to find a way to fertilize and grow corn that takes 
full advantage of the extra yield potential of some of the high tillering 
corn varieties without over stimulating the formation of tillers. 
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Figure 16. Effect of Fertilizers and Their Method of Application on 
Number of Tillers 
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Note the large increase in number of tillers due to starter fertilizer 
for both varieties of corn compared to the unfertilized plot. Now look 
at Figure 15 showing effect of starter fertilizer high in phosphate on 
yield of corn. When starter was applied alone, there appeared to be an 
inverse relationship between number of tillers and yield of corn. 
These plots were drilled in rows spaced 40 inches apart. In the commercial 
yield trials where fertilizer was broadcast instead of banded and check 
planted rather than drilled , there were practically no tillers with the 
same varieties as those used in this experiment. This evidence is purely 
circumstantial, but it does indicate some possible avenues for further in­
vestigation. 
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STARTER FERT I L I ZER FOR CORN 
-- F. Shubeck, B. Lawrenson and L.  Ne l son 
Ob
1
ject i ves of E><per i ment 
I .  W t l I a starter fertf l l zer h i gh i n  phosphorus I ncrease corn y f e l d  
I n  a so i l  w i th med i um phosphorus supp l y i ng ab l l i ty?  
2 .  l s  the practice of  i nc l ud i ng a sma l l  amount of  potass i um f n  the 
starter fert i l l zer "for i nsurance 11 against poss i b l e  potass i um 
def i c i encies t n  border l i ne response areas worthwh i l e? 
3. I s  I t  best to forget about the starter fert i l t zer and broadcast 
a l l  the fert i l  r zer before p l ant i ng and d i sk i ng i t  i n ?  
Tab le  5. Effect of Starter Fertf I l zer and Supp l emental N i trogen 
on Y i e l d  of Corn 
Starter Fert l l  i zer 
Treatrtents per acre 
N P K 
% Water Tons of Stover Bu . of 
Lbs. of i n  ears at harvest #2 
Suppl emental N/Acre at harvest ( 70% roorsture) Corn/Acre 
0 0 0 None 39.5 5.9 
1 2  23 0 l n  band None 39 . 9  6.3  
1 2  23 1 7  I n  band None 40. I 5.9 
0 0 0 80# s i dedresseo 39.6 7 . 9  
1 2  23 0 i n  band 80# s i dedressed 39 .9 7.9 
1 2  23 1 7  i n  band 80# s i  dedressed 39.9 6.8 
1 2  23 1 7  I n  band + z i nc 80# s l dedressed 39.6  6 .3  
1 2  23 1 7  broadcast 80# a l  I broadcast 40.4 7. I 
and d i sked I n  
L .S .D .  at 5% level I . I 
The l and for th i s  experirtent was fa l l  p l owed. Broadcast fert i l i zer was 
app l led May 16 .  P ioneer 34 1 4  was p l anted May 1 8  and 1 9 .  Selection of 
variety was made from Commerc i a l  Y i e l d  tri a l  data of previous years. 
Four pounds of Atraz l ne 80W per/acre was broadcast May 1 9 .  A l  I p l ots were 
hand p i cked September 28. 
E i ghty pounds of supp l emental n i trogen i ncreased y i e l d  of #2 corn a l i tt le  
over 30 bushe l s  per acre. Th i s  i s  one of the l argest y i e l d  i ncreases 
obta i ned from fert i l i zer app l i cations s i nce the exper i ment was started. 
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9 1  
92 
95 
1 24 
1 23  
1 22 
1 20 
1 25 
5.8 
Starter ferti lizer, either with or w f thout potash, did not increase yield 
very much and z i nc did not i ncrease y leld e i ther. There was I ittle or no 
difference in yield due to the method of appli cation . S l dedress nitrogen 
a l one did very wel I for i ncreas i ng stover also. 
Soi I test va l ues for this location were : 
organic matter % 2 .  7 ( med i um) 
P I bs/acre 22 (med i um) 
K lbs/acre 389 ( h l �h )  
pH 6 . 7  
Soluble salts, mmho/cm 0 . 33 ( low) 
Table 6.  Effect of Starter Ferti l i zer For Corn On Dry Matter Production 
Treatments 
Per Acre 
Tons of Ory Matter Per Acre 
N P K J u l y  16 July 29 Seot. 28 
( Knee High) ( I Week After S i  I king) ( At Harvest) 
0 0 0 
1 2  23 1 7  
0.6 
0.8 
2.0 
2 . 3  
R T aeus�Jon �n� lnternrc-arra� Oi Table 6 
Response to starter fert i l i zer has been vari able In prev i ous years. 
Some o f  the theories advanced to explain this are; phosphate induced 
z i nc def i c iency, i ncreased number of ti I l ers, st i mulat i on of early 
p t ant growth by fertilizer which makes excess i ve demands on ava il­
able iro l sture. 
Table 6 is presented to show that early growth was stimulated by the 
starter fertilizer. An increase of 0.3  ton of dry matter due to 
starter on July 29 samp l i ng date would be I ton of 70% mo isture sl I age. 
The d i fference i n  dry matter at harvest between check plot and starter 
ferti I J zer was not as much as on July 29. This I nformat ion I ndicates 
that ear l y  growth stimulation by starter fert i l izer alone without 
supplemental n i trogen I s  not always assoc iated w ith comparable i n­
creases in yield of ear corn at harvest .  
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4 . 5  
4 . 6  
MI NUMJM T I LLAGE FOR CORN 
-- F. Shubeck, 8 .  Lawrenson & L. Ne l son 
Object i ves of Expe r i ment : 
I .  How much t i  I l age i s  rea l l y  necessary for corn product ion? 
2 .  Can y i e l ds from m i n i mum ti  I I age methods be ma i ntained or 
I mproved over y i e l ds from convent ional methods? 
3 .  Eva l uate various methods of  seedbed preparat ion,  p l ant i ng  
and cu l t i vation. 
Tab l e  7. Ef fect of Mi n i mum T i l  I age �thods on Y i e l d  of Corn and Ear 
M::>i sture at Harvest. 
Treat­
ment 
No. 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10  
Treatment 
Spr i ng L i st ,  Fa l l  Subsoi I 
Stubb le  Mu l ch ,  Nob l e  B l ade 
Loose-Ground L i  st,  Fa 1 1  P I  ow 
Roto-T i l  l er ,  Convent iona l Pl ant 
Hard-Ground L i  st 
Convent iona l P l ant ,  Fal I P low 
Conventiona l P l ant,  Spr ing P l ow 
P l ow P l ant 
Convent i ona l  P l ant,  Spr ing Plow 
Wheel Track 
Fert i I i ty* 
N P K 
90 . 8  + 1 2  + 0 
90 .  8 + 1 2  + 0 
90 . 8  + 1 2  + 0 
90.8 + 12 + 0 
90.8 + 12 + 0 
90 . 8  + 1 2  + 0 
90 . 8  + 12 + 0 
90.8 + 12 + 0 
0-0-0 
90.8 + 12 + 0 
Bu. of 
#2 Corn/ Acre 
1 06 
1 1 6 
107 
106 
1 05 
106 
1 1 1  
1 1 2 
84 
1 1 6 
% Water 
I n  Ears 
at Harvest 
39 
42 
39 
39 
40 
37 
36 
40 
38 
38 
* Fertl I ity i nc l uded 60# of 1 8-46-0 starter. Th i s  amounts to 1 0 . 8  pounds of N and 
1 2  pounds of P ( e l ementa l )  per acre. I n  add it ion ,  80 pounds of N per acre were 
s i dedressed when the corn was 1 8  i nches h i gh .  
Wheel -track p l ant i ng  was qu i te successfu l  aga i n  th i s  year. The stubbl e-mu l ch and 
D h;i•-p la l'l't re.e.fTCBTl't� a l so !l'lQ'l\!ed pl"Olll 1 SE'f. HDTe aga1 r, 'fl"le s1Jostan1' 1 al r llcre� I n  
v • e l d  d�B ta fert t l  l 2e�. To e J  f�lr-a.Ta fa--r-1 1 1-y :as � �rTaolo, � I J  �JaT!i w�r� 
fert l l i zed except the one marked unferti I I zed. The coo ler temperatures i n  the 
stubb l e-mu l ch treatment appeared to s l ow matur ity ,  measured by per cent 1TOl sture I n  
ears at harvest. 
A Buf fa lo-T l I I P l anter was used J n  an area adjacent to that used by the 1 0  treat­
ments l l sted I n  Tab l e  7 .  Y i e l ds we�e comparab l e  to other min i mum ti l l age methods. 
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Figure 17 Effect of Corn Planting Method on Soil Temperature 
1 (Averaged from June 1 through October 14 . ) 
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Soi I temperatures were measured w ith a potent lomeTer. Four thermocoup les 
were bur led three i nches deep at four d i fferent points i n  1 0  l i near feet 
of row i n  each p l ot and coup led to a comnon lead. An average temperature 
cou l d  then be taken f rom 1 0  l i near feet of row. The temperature was re­
corded at I :00 P .M. each day . The thermocoup le  area was hand weeded 
rather than cu l t i vated to prevent d i gg i ng up the w i res or cover i ng  them 
more deep l y  w i t h  soi I .  
I n  Fi gure 1 7 ,  treatments were arranged I n  order of I ncrea s i ng sol I 
temperature. Not i ce that the h i ghest average temperature occurred w ith 
unferti I I zed corn . When corn was fertl I I zed, i t  had a greater l eaf area 
and denser canopy of vegetat ion wh i ch i ntercepted more of the suns rays . 
Res u l ts t n  1 965 were very s i m i l ar .  
So i l  temperature I n  stubb le  mu l ch p l ots was coo l er because the b r l qht straw 
ref lected some of the suns rays and the organ ic  matter on the soi l surface 
acted l i ke a b l anket of i nsu l ation. In mu l ch p l ots at H i ghmore , ( South 
Dakota Farm and Horne Research Vo l ume XV I I  1 966 ) ,  the i nsu lat ing  ef fect 
was so great that ear l y  corn growth was retarded i n  some years. The mu l ch 
appeared to I ncrease y i e l d  at SE Research Farm i n  1 966 ( Tab l e  7 ) .  
Bu . /  
Acre 
SOYBEAN POPULATIONS AND RCM SPACINGS 
�-B. Lawrensen, F. Shubeck and L. Nelson 
Ob jectives of Exeer iment 
1. Study effect of row spacing and plant populations on yield. 
2. Will row spacings influence yield at both high and low 
populations? 
3. Study effect of row spacings on weed control and water 
utilization. 
Figure l8 . E ffect of Soybean Popu lations and Row Spacings on Yield 
-� -� fl 20'' Row Spacing 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
F3 I I F3 3011 RW Spa�ing 
fffU:ltttl 40n Row Spacing 
33 ��-
50,000 Plants /Acre 75,000 Plants/Acre 125,000 Plants/Acre 
Table 8. Relation of Distance Between Plants in the Row and Row 
Spacings to Plants Per Acre 
Plants/Ft. Linear Inches 
Plants/Acre Row Spacing of Row Between Plants 
50,000 20" 1 . 91 6.3 
50,000 30 11 2.87 4.2 
50, 000 40 11 3.83 3. 1 
75,000 20 11 2.87 4 . 2  
75,000 30 11 4.30 2.8 
75 ,000 40" 5. 74 2. 1 
125,000 20" 4. 78 2.5 
125,000 30 11 7.17 1. 7 
125,000 40 11 9 .57 1.25 
20 11 Rows/12 11 ;:: 1. 666' 30 11 Rows/ 12 11 = 2.50 ' 40 11 Rows/12" • 3. 333 ' 
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Figure 19 , Effect of Soybean Populations and Row Spacing on Weed Control 
Tons 
of 
Weeds 
Per 
Acre* 
§11§1 20
° Row Spacing 
AQJ4jlffl 30" Row Spacing 
40" Row Spacing 
5 . 1Q 
4.5 
4.10 
3.5 
3 . 10 
2 .s· 
2 • I 
3 . 4  
* Tons of weeds per acre were calculated at 70% water . 
Oiecus�ion nnd !nt�rpreEati�n af Tnbl� 81 Figure 18 �nd 19. 
.00 
'Acre 
Variety used was Lindarin 63. It was planted June 3 to 6 with a tool bar plant­
er. One hundred pounds of 8-32-16 (8-14-1� elemental) was applied broadcast 
and disked in. The soybean row spacing area was fall plowed and disked once 
early in the spring. Treflan for weed control was broadcast at the rate of 1-1/2 
pints per acre and disked. All plots were cultivated twice with an Allis Chal­
mers 11G11 tractor. There were 835 seeds per 100 grams or 3340 seeds per pound. 
With this variety there were 125,000 potential plants in 37.4 pounds of seed. 
125,000 plants/acre 
3,340 seeds/lb. 
� 37.4 lbs. /acre 
One extra population was added this year upon the suggestion of the Advisory 
Conmittee. This gave a broader population base to make recommendations from. 
With three populations, a yield curve could be constructed. This could not be 
done with two populations. Table 8 was included to show the number of plants 
per foot of row necessary to obtain the populations listed at the respective 
row spacings. 
Soybean yields increased as plant populations increased (Figure 18). This trend 
was much more definite than in 1965. Above average rainfall in July and August 
of 1966 was probably one of the major reasons. Present plans are to increase 
populations to 150,000 plants per acre next year. 
Thirty-inch row spacings yielded the most beans in 1966 which was similar to 
results of 1965. Weeds were more of a problem in 20 11 rows (Figure 19). If 
weed control was equally effective in all row spacings, perhaps the yield from 
20 11 rows would look more favorable. 
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SORQ1UM POPULAT IONS ANO ROW SPAC ING 
-- B. Lawrensen, F. Shubeck and L. Nelson 
ObJectives o! E�erlrnent: 
I .  Study effect of row spacings and plant populations on yield and 
other p tant characteristics. 
2. Study Retatlonshfp of row spacings and weed control. 
Figure i �  Effect of Sorghum Populations and Row- Spacings on Grain 
Yield. 
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106 
104 
102 
Su . of 100 
Grain 98 
Per/Acre 96 
@5t>fJ /Bu. 94 
92 
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88 
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84 
82 
40,000 Plante/Acre 
( ., '] 20" Row Spacing 
[)I§ I JI 3ou Row Spacing 
i1 rgm 40° Row Spacing 
107 
99 
60,000 Plants/Acre 80 ,000 Plante/Acre 
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Tab l e  10 .  Effect of Gra i n  Sorghum P lant Popu l at ions and Row Spac i ng 
on Weed Contro l . 
P l ants Per Acre 
40,000 
40 ,000 
40 ,000 
60 ,000 
60,000 
60,000 
80,000 
80 , 000 
80 ,000 
Row Spaci ngs 
2011* 
30" 
4011 
2Q1tlf 
30" 
4011 
2011* 
30 11 
4011 
Tons of Weeds 
Per Acre at 
70'/, Water 
3 . 3  
2 .  I 
1 . 0 
2 . 9  
0 . 5  
0.6 
2 . 9  
0 . 9  
0 . 7  
* One cu l t l vatton on l y ,  other row spacings had two cu l t i vations . 
Dlsc.us-slon and_ I n-rorpte1"a-tlcrt1 tn Fl �1.1re 24 and Tab I� 
Variety used was Northrup K i ng 227. Seedbed preparat ion cons i sted of fa l  I 
p l ow i ng and two d i sk i ngs. One hundred pounds of N and 1 3  pounds of 
P were broadcast and d i sked i n  May 20. Sorghum was p l anted on June 
I .  Three pounds of Atra z i ne 80W per acre was broadcast after germi nat ion,  
but before seed l i ng emergence. The purpose of app l y i ng Atraz t ne at 
th i s  t i me was to avo i d  germ i nation i nj ury. The 40 i nch and 30 t nch 
rows were cu l t i vated tw i ce w i th an A l l i s Chal mers G tractor. Twenty 
i nch rows were cu l t i vated on l y  once because the leaf canopy was c los i ng  
the area between rows when the second cu l t i vat ion norma l l y  wou l d  have 
been made. There were 3 , 1 20 seeds per 100 grams or 1 4 , 1 65 seeds per 
pound.  
At a l  I three pop u l at i ons leve l s ,  30 i nch rows y i e l ded rTOre gra i n  than other 
row spac i ngs. W ith  30 i nch rows, 60 ,000 p l ants per acre were suf f i c i ent.  
W i th 20 I nch rows ,  y l e l ds i ncreased w i th popu l at ions through 80 ,000 p l ants 
per acre. 
There were ITl'.)re weeds at low popu l at l on dens i t i es (Tab l e  1 0 ) .  I t  weeds 
cou l d  have been control led equa l l y  I n  a l t popu lat ions . y i e l ds w i th 20 i nch 
rows probab l y  wou t d  have been ITl'.)re favorab le. It  is  better to grow sorghum 
I n  weed f ree 30 I nch rows than i n  weedy 20 I nch rows. 
- 27 -
Tab l e  I t .  Effect of Sorghum Popu l ations and Row Spacings on Lodging, 
Plant Helght and Olemeter of Stalks. 
P t  ant Row J Broken Plant Diameter 
Populations Spacings and Lodged Height of Stalk 
Sta J ks/ Acre In Inches 2" above 
ground 
(in inches) 
40,000 20" 1 6  48.8 0. 7 
40,000 30" 26 49.6 0.7 
40,000 40" 3 1  50.5 0.1 
60,000 20" 34 48.2 0.6 
60,000 30" 22 47.6 0.6 
60,000 40" 36 49.9 0.6 
80,000 20" 48 47.4 0.5 
80,000 30" 57 47.9 0.5 
80,000 4011 59 49.0 0.6 
There were rrore broken and lodged stalks with higher plant populations. 
Several frosts occured before grain was harvested. The delay was 
caused by wet sof I. If these plots cou l d  have been harvested earlier, 
there wou t d  have been fewer broken and lodged stalks. 
There was very little dlfference in plant height , due to row spacings 
or plant populatlons. 
Stalk diameter was less ln heavy populations. As populations were 
reduced, stalk diameter increased and lodging decreased. 
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Table 12. Effect of Sorghum Populatfons and Row Spac ings on Tl I ler 
Formation and Weight per Head. 
P l ant Row % of Weight 
Populations Spaclrigs Stalks Per Head 
With T l  I lers In Grams 
40,000 20" I I  64 
40,000 30" 5 73 
40,000 40" 9 73 
60,000 20" 9 5 1  
60,000 30" 4 67 
60,000 4011 7 60 
80,000 2011 3 39 
80,000 30 11 5 50 
80,000 4011 5 5 1  
A few more ti t lers were formed as p l ant populations decreased. 
There are differences of op inion regarding the value of t i  I lers 
i n  grain sorghum. I f  stands are Inadequate for the avat lable 
nutr i ents and moisture, ti l lerlng may help to correct this defi­
ciency. On the other hand, tf llers �Y use moisture and nutrients 
later I n  the season when the main stalk I s  under stress. I f  
ti I lers are able to develop a head, they are sometimes lrrwnature 
when the ma in head I s  ready to combine. W ith the cl I mate, varlety, 
fertll l ty and populations of th is experiment, t i  I lerlng was not 
an I mportant factor this year. 
When populations were I ncreased , weight per head decreased. A 
head weight of 67 grams gave the h i ghest y ield i n  1966. With a 
less favorable growing season the optimum head we i ght and assoc ia­
ted plant pooulatlons wil  I probably be different. 
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t-OST PROFITABLE ROTAT ION EXPERI MENT 
-- F. Shubeck, B. Lawrensen and L. Nelson 
Object i ves of Experiment : 
I .  How much wil I ferti I lzer Increase net profits? 
2 .  Whlch rotation or cropping sequence wll I bring the greatest 
net cash return? 
3.  I s  it rrore profitable to add nitrogen from a commercial 
source or to grow a legume in the rotat i on? 
4. W ll  I the previous crop affect the rroisture aval lable during 
the grow ing season? 
O t s�u s.s i C•l'II .:inc, I n 'terpreraT I on o: rvsu I ts : 
1966 was a very profitable year for fertl I Tzer use. Every fertilized 
cropping sequence gave an I ncrease In cash returns over I ts unfertil I zed 
counterpart except continuous grain sorghum. In this experiment, both 
the total yield ot graln sorghum and Its response to fertilizer were 
sma I I • (Tab I e f 4 ) 
It should be remembered that these returns above cash costs do not 
include cost of land use. For highest net returns. continuous corn 
was again In first place. 
In Table 1 3  note the increase in corn ylelds due to Inclusion of 
legumes In rotations where no commerclal fertilizer was applied. 
Fert i I I zed ·soybean s aga In appeared to give a sma I I y I e Id increase 
over the check plots. 
Table 15 g i ves the custom rates used f n  computing the returns per acre. 
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Tab l e  l 3 .  Crop Ylelds from Rotation Exper i ment 
Crop Fert f f  r zer N 
Cropping Sequence Recei ving I bs/ecre S i de Oats 1st Yr 2nd Yr Soy- Sorg- Hay 
N-P-K N p K Dress Bu/A Corn Corn beans hum Tons 
Ferti I i  zer Lb/A Bu/A Bu/A Bu/A CWT/A 
Cont. Corn 0 + 0 + 0 7 1  
Cont. Corn Corn 6 + 11 + 1 0  70 97 
2 Corn-Oats 0 + 0 + 0 37 70 
2 Corn-Oats Corn 6 + I I  + 1 0  70 I04 
Oats 30 + 7 + 0 62 
3 Corn-Corn - Oats + 0 + 0 + 0 48 80 77 3. 0 
Alfa l fa-Alfa lfa Hoy 
3 Corn-Corn - Oats + Corn 6 + 11 + 10 90 
Alfalfa-Alfalfa Hay Corn 6 + 11 + 10 10 95 
Oats t 5  + 26 + 0 66 3.2 
4 Oats + Sw. Clover- 0 + 0 + 0 36 87 
Corn 
4 Oats + Sw. Clover- Oats 30 + 7 + 0 58 
Corn Corn 6 + I I  + 10 92 
5 Corn-Oats-Soybeans 0 + 0 + 0 52 76 19 
5 Corn-Oats-Soybeans Corn 6 + f l  + 1 0  70 1 06 
Oats 20 + 7 + 0 69 
Beans 6 + I I  + 1 0  20 
6 Corn-Soybeans-Oats 0 + 0 + 0 41 77 1 7  
6 Corn-Soybeans-Oats Corn 6 + 11 + 10 55 99 
Beans 6 + t t + 10 22 
Oats 30 + 1 + 0 6 f  
7 Cont. Gra in Sorghum 0 + 0 + 0 26.0 
7 Cont. Gra in  Sorghum 6 + ' t + 10 70 28.0 
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Table 14. Net Returns from tlost Profltable Rotation Experiment 
Rotat ion 
I .  Continuous Corn 
2. Corn-Oats 
3. Corn-Corn-Oats + Alfalfa-A lfalfa Hay 
4. Oats + Sweet Clover-Corn 
5. Corn-Oats-Soybeans 
6. Corn-Soybeans-Oats 
7. Continuous Grain Sorghum 
*Does not I nclude cost of land use. 
Returns above cash costs per acre• 
Fertil i zed Unfertl I i  zed 
$ 89.08 
61.57 
63.25 
56.39 
55.53 
5 1 .63 
14.4 1  
$ 67.45 
40.60 
58. 13 
51.09 
42.88 
39.36 
22.50 
Table 15. Custom Rates, Seed and Chemical Costs, Grain and Hay Prices Used to 
Calculate Net Returns from Rotation Study - 1966. 
Custom Rates* 
Operation 
Plow Jng 
Discing (tandem) 
Cultivating Crow crops) 
Harrow { ng 
Swathing ( inc. hay) 
Ba l i ng - l2¢/bale @ 501 
Corn pfcking 
Combining-Oats 
Soybean, Grain 
Sorghum 
Corn Planting W/ 
Ferti I i  zer 
Corn Planting W/o 
Ferti I i  zer 
Gra I n-Ori 1 1  W/ 
Ferti I lzer 
Gra i n-Dri 1 1  W/o 
Fertl I i zer 
Side Dress Nitrogen 
Average Rate 
Per Acre 
$ 4.00 
1.35 
1.20 
.50 
1 .25 
4. 80/ton 
3.50 
4.00 
1.25 
1 .00 
1 . 25 
1 .00 
1 . 00 
Seed and Chemica l  Costs/Acre 
Corn 
Oats 
Soybeans 
Grafn Sorghum 
Alfa l fa 
Organic Phosphate 
Herbicides 
Rando>< T 
Tref I an 
$ 2 . 20 
2.50 
3.00 
1 . 20 
3.30 
2.00 
3.50 
5.65 
* From Economics Fact sheet No. 188 
Mrxed Fertil lzer Costs 
Costs/lb. 
N 1 1¢ 
P205 9¢ 
p 9¢ 
K20 5.5¢ 
K 5.5¢ 
N 8¢/lb. 
/12 Corn 
Soybeans 
Oats 
Gr. Sorghum 
Al fa lfa Hay 
$ 1.25/bu. 
2.78/bu. 
.67/bu. 
I .  70/cwt. 
22/ton 
** Prices Farmers Coop Elevator Company, Brookings, S.O., December 19, 1966 
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MAXI MUM FORAGE EXPERI MENT 
Objectives of Experiment : 
-- B. Lawransen, F. Shubeck, L. Nelson 
of Agronomy Department and George 
Gastler of Station B i ochemistry 
I. Compare 5 types of forage (Hybr i d  Sorghum - Sudan, True Sudan 
Hybrid, Hyb r i d  Sorghum, Open-pol I i nated Sorghum and Hybrid 
Corn ) .  
2. Compare multi ple cutt i ng w i th ful I season growth us i ng  two types 
of forage (Hybr i d  Sorghum - Sudan , and True Sudan Hybrid). 
3. Compare nutr i t i ve values of foraqes of d i f ferent types and 
cutt i ngs. 
4. Compare resu l ts from 20 inch and 40 inch rows. 
The soi I was fal I plowed. A ferti I i zer app l i cation of 100 pounds N and 
14 pounds of P was broadcast i n  the sor i nq and disked i n. SorinQ seedbed 
preparation consisted of ducktoot i nq ear l y  i n  the sor i n q ,  diskin9. once 
and f lext i ne harrow i ng  once. P lots were planted May 27,  1966. Sorghum 
was p l anted at the rate of 6#/acre i n  the 40 i nch rows and doub led for 
the 20 inch rows. Corn was planted at 12,000 p l ants/acre i n  40 t nch rows 
and doub led i n  the 20 i nch rows. Plots were dragged once after plant lnq 
and c u l t i vated as needed. 
On July 28, heavy ra i n  and strong w i nd caused lod Q i n� in a l l  torages. 
Recovery was good i n  al I varieties. 
One hybr i d  sorghum and one hybrid sorghum sudan y i e l ded an amaz ing  24 
tons per acre of 70% rro i sture foraQe. By actual measurement the Pioneer 
93 1  hybrid sorghum towered 14 feet above the ground. Some of the tal I 
var ieties that were cut only once were either h i gh i n  f i ber or low i n  
prote i n. Mult i ple cutt i ngs resulted in a much h i gher per cent of protein, 
but less total fora�e. Cuttings were made 4 to 6 i nch above the qround. 
Rate of recovery measured 1 0  days after cutt i ng was somewhat s l ower In 
these p l ots than results reoorted at other experiment stat ions. If 2 
or 3 more inches of stubble were left, perhaos recovery would be faster 
and yie l ds from mu l t i ole cutt i nqs qreater. 
There was no consi stent y i eld advantage I n  favor of double planting these 
forages in 20 i nch rows i n  1966. 
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Tab l e  16. Effect of Forage Types� Row Spac ings and Number of Cuttings on 
Forage Y l e l d  and Plant Composition 
** Ton/Acr-e T '.{ f; %'Nitrogen 
No. of Row @ 70% Crude Crude Crude Free % 
Type Variety Cuttings Sp. Water Fat* Fiber* Protein* Extract* Ash* 
E Frontier I 20" 24.4 2.17 26.54 8.53 50.79 8.34 
.s::. Hydan I 40 11 1 9 . 6  2.37 26.40 9.38 49.62 8.86 0) 
t... 38 3 2011 9.8 2.38 26. 1 3  15.03 40.63 11.75 O c: 
(/') t'O 3 40" 9.9 2.80 26.29 17.75 37 .14 12.02 
't) 
'Q ::, ·- (/') 
I.. De Ka I b I 20" 1 8 . 2  2.30 27.43 8.62 48. 77 9.26 ..0 
> SX-11 I 40" 20.7 2. 77 26.85 8.97 50.02 7.92 ::c: 
3 2011 9.7 2.50 26.68 16.90 37.72 11.66 
3 4011 9.3 2.63 25.03 16.66 39.01 12.87 
c 
l'O 
Northrup ,:, "O I 2011 18.5 2.59 27.71 8.66 49.36 7.63 ::, -
(/') L. King I 40" 17.7 2.64 27.61 8.72 48.85 8.55 
(I) >,. Trudan 3 2oi, I I • I 2.43 29.64 1 5 . 32 38.34 10.36 :, ::i: 
L. 3 40 11 9.6 2.44 26. 1 1  16.87 39.47 10.56 .... 
Frontier 2011 14.9 2 .11 26.74 8.47 50.37 8 . 1 4  
E 
FS 2 1 0  4011 17.5 I .  95 27.02 8. 15 51 .04 7.89 
't) ::, 
·- .S::. 
..... 0) P loneer 20 11 24.0 I .  8 1  34.42 7.68 46.49 7. 13 
.Q .... 
>- 0  931 4011 24.5 I . 3  I 37.92 7. 13 43.82 6.35 :J: V)  
E Rox 20" 19.2 2. 17 27.75 8. 12 53.43 6.48 ::, 
I -0 .C Orange 4011 18.0 3.04 20.94 8.06 57.10 6.56 c: - (I) 0) 
(I) - .... '-
a. O !O O  
O a.. c: (/) 
c Pi oneer 20
11 
1 6 . 9  2.07 20.55 8.54 57.95 6.30 
L. 3291 4011 17.3 2.23 21.98 9.04 56.33 6.29 
8 
* Percentage ana l ys i s  reported on basis of moisture free material 
** One cutting - plants were al lowed to grow until frost 
Three cuttings - p l ants were cut each time they reached aporoximate l y  40 I nches 
in height 
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SO I L  POTASSIUM OF THE SOUTHEAST FARM 
To help evaluate the availability of soi I �otassium, fiP-ld plots 
were used on this farm each season since 1 962.  Results from 1 962 throuQh 
1965 were reported earlier ( F i fth Annual Progress Report, Southeast South 
Dakota Experiment Farm, South Dakota A�ricultura l Experi ment Station, 
December 1965). The 1 966 study was a cont i nuation of the same plots 
used in 1965. The plots compared three ferti l l zer treatments wh i ch were 
repeated aoa i n  I n  the spring of 1966 . Treatments were : ( a )  no potassium, 
( b )  500 oounds of potass ium  broadcast per acre , and Cc )  12 to 1 7  oounds 
potassium banded per acre. Nitroqen and �hosphorus fert i l izers were 
broadcast and banded uniformly over all p l ots . P i oneer 34 1 4  corn was 
planted in 40- l nch rows on May 20. A rronth later corn plants wore 
thinned to a uniform density of 12 thousand per acre. Good insect and 
weed control was maintained throuQht the season . �isture content to 
the f i ve-foot depth in the soi Is between corn rows at each corner of  
the plot area was determined three t i mes : ear l y  In  the corn growing 
season, dur i na corn pollination, and after harvest of the corn grain. 
Temperatures i n  the corn row at the three-inch depth of soi Is border ing 
the olot area were measured da ily.  Corn qrain yield on the i n d i v i dual 
plots was measured October 22 . 
Corn yield, soi I rroi sture, and so i l  temperature data are in tables 
17, 18, and 1 9. Analysis of variance showed no si�nificant differences 
arrong corn yie l d  data. So, band i ng  a sma l l  af1'10unt or even repeated l y  
broadcasting large quantities of potassium fert i l i zer has not greatly 
influenced corn yields on these soi Is. 
Tab l e  1 7. Average m:,isture content of soi t s  bordering 1966 potassfum plots . 
Samp l e  depth Moi sture content (g .water/g. dry material) *  
( i n .  ) J une July 28 Nov. 23 
0-6 0 . 26 0 .25 0 . 26 
6- 12  0.28 0 .  1 7  0 . 27 
12-24 0.25 0 . 1 8  0.26 
24-36 0 .21 0 . 20 0 . 25 
36-48 0.23 0 . 24 0 . 27 
48-60 0 .26 0 . 27 0 .35 
*Each value I s  an average of four samples (one from each corner of the 
plot area ) .  
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Tab le  J8. Average I :00 P .M. temperature l n  corn row at three- } nch depth i n  
soi l s  border i n� 1966 potass i um p l ots. 
Period Temoerature ( OF . )  
J une 9- 1 5  
June 1 6-30 
J u l y  1 - 1 5  
J u  I y 16-.30 
August 1 - 1 5  
August 1 6-31 
September 1 - 1 5  
September 1 6-30 
70 
78 
79 
76 
69 
68 
66 
57 
-----�-
Tab l e  1 9 .  I n f l uence of potass i um ferti J i zer on 1 966 corn gra i n  y i e l ds on 
some rroderate l y  wel I -drained soi l s  of the Southeast Farm 
-- -----·--- ---------�-��--����------�--��--------��-
Potass ium Fert i l i zer Treatment* Corn Gra i n  Y ie l d  
( l bs.K/ac. fvr. 1 965 & 1 966) ( bu.lac. ) ** ______ .....;... _____ ..._.. __________ .:_:_;.---'----- - ------
None 
500 broadcast 
1 2 - 1 7  banded 
1 10 
107 
108 
* A l l  p l ots rece i ved n itre>gen and phosphorus fert i l i �r�. 
** Each va l ue i s  the average of e i ght rep I I cations. 
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H I G-i PHOSPHORUS EXPERIMENT 
Raymond C. Ward 
An experi ment was estab l i shed t n  1 964 to study the ef fects of various rates 
of phosphorus (P )  fert i l i zer on the y i e l d  of corn. The various rates of 
P were a l so used to determi ne the i n f l uence of P fert i l i zer on the z i nc 
( Zn )  uptake by corn p l ants . 
Each P rate was d i v i ded i nto th i rds w i th one th i rd rece 1 v 1 nq about 1 0  pounds 
of P per acre as a starter fertl I i zer, one th i rd rece i v ing Zn fert i l i zer ,  
and one th i rd rece i v i ng  no extra P or Zn.  The fert i l i zer app l !cat ions have 
been app l i ed on the same s i te for 3 years , except the z i nc fert i l i zer wh ich 
was not app l ied i n  1 966. 
The ent i re exper i mental area rece ived 80 pounds of n i trogen ( N )  per acre 
and 33 pounds of potass i um ( K )  per acre before p l ant i ng each year. An 
i nsect i c i de was app l i ed to contro l western corn rootworms , and atrazine 
was app l i ed to control weeds. Pioneer 329 1 was p l anted May 18 ,  1 966. 
Sol I tests at the beg i n n i ng of the experi ment rated the P test as med i um and 
the Zn test as very h i gh .  
Resu l ts and Di scussion = 
The corn y i e l ds for the various fert i l i zer treatments are shown i n  Tab le  20 . 
Tab l e  20. I n f l uence of various rates of broadcast P and the add i t l ona l  
i n f l uence of starter P,  and res i dua l  Zn fertl l l zer on the y i e l d  
o f  ear corn. 
Pounds of P 
Broadcast/A 
p 
0 
1 0 
20 
40 
80 
Average 
No Add i t iona l 
P or Zn 
Ear Corn Y ie l d  
I 1 1 .  8 
1 20 .4  
1 2 1 .  7 
1 2 1 .8 
1 2 1  .6 
I 1 9 . 5  
10 Lbs. of P as 
Starter/A 
i n  Bushe l s  per 
1 1 8 . 7  
1 23. I 
1 18 . 2  
1 2 4 . 2  
1 22 .9  
1 2 1  .4 
20 Lbs. of 
Res i dua l  Zn/A 
Ac rel! 
1 07 .3  
1 22 . 5  
1 24 . 9  
1 2 1 .  9 
1 25.4 
1 20 . 4  
I /  Y i e l ds corrected to 1 5% moi sture i n  the ear corn. 
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Average 
1 1 2 . 6  
122.0 
1 2 1  . 6  
1 22 . 6  
123 .3  
Ten pounds of broadcast P per acre w t th no add i t i onal P or Zn I ncreased the 
yield 8. 6 bushels per acre. When more P was broadcast there was essentia l ly 
no y ield I ncrease. When no P was broadcast but 10 pounds of P as a starter 
fert i l  lzer was applied the yleld i ncreased 6.9 bushels per acre. This would 
indicate that th i s  year starter P was just about as effecti ve as broadcast P. 
This i s  contrary to results obtained In 1964 and 1965. 
When starter P was applied along with some broadcast P the yield was essent i al l y  
the same between the "no additional P or Zn" treatment and the "starter P11 treat­
ment. Th i s  again points out that 10 pounds of P (23 pounds of P2o5 > per acre was enough to produce near max imum y ields. 
There was no yield response to the "residual z inctt treatment as can be seen 
by compar ing i t  with the "no addit'ional P or Zn11 treatment. 
Forage yields were taken on September 21, 1966 to measure the forage pro­
duction as affected by the various rates of broadcast P and the other treat­
ments. The forage results are given in Tab l e  2 1. 
Table 2 1 .  I nfluence of various rates of broadcast P and the add i tional 
i nfluence of starter P and residual Zn fertll izer on the forage 
y i e I d of corn • 
Pounds of P No Additional 10 Lbs. of P/A 20 Lbs . of 
Broadcast/A P or Zn as starter Res i dual Zn/A Average 
Tons of ForaQe per Acre at 70% moisture Y 
0 1 7 .0 16.4 18.9 
10 1 7.9 19.4 2 1.0  
20 1 8 . 6  14.8 18.7 
40 17.3 18.5 1 9 . 3  
80 20.2 20.6 17. I -- ----- - -
Average 18.2 17.9 1 9 . 0  
!.I Y i elds are averages of 2 rep I icati ons. The yields I nclude a l  I of the 
corn plant including the ear. 
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1 7 . 4  
19. 4  
1 7 . 4  
1 8 . 4  
19.3 
The y ie l ds are qu ite var i ab l e ,  consequent l y ,  i t  i s  d i f f i cu l t  to say i f  there 
was any d i f ference i n  forage y i e l ds. However, the corn d i d  produce exjel lent 
y i e l ds of forage. 
T i l ler counts were made on September 2 1  of th is  year to determ lne i f  appl ied 
P i n f l uenced the number of t i l lers on the corn p l ants. As was found In 1965 , 
the rrore P app l i ed the more t i l lers produced. However ,  not as many t i l lers 
were produced in 1 966 as I n  1 965. The number of ti I l ers are presented r n  
Tab l e  22. 
Tab l e  22.  I n f l uence of various rates of broadcast P and the add i t i ona l  
i n f l uence of starter P and res i dua l  Zn fert i l i zer on the number 
of t l l  lers per 1 00 corn p l ants. T I I  lers were counted on September 
2 1 ,  1 966. 
-
Pounds of P No Add i t iona l  1 0  Lbs. of P 20 Lbs. of 
Broadcast/A P or Zn as starter Res i dua l 'lfi I A Avarllqa 
Number of t i  I lers per 100 I /  corn p l ants . -
0 g 20 1 9  
1 0  27 32 27 
20 25 42 45 
40 37 33 36 
80 30 38 42 
Average 25 33 34 
!! Average of 2 rep I i  cat ions. 
I n  the past 2 or 3 years much I nterest 
I n  the past 2 04 3 years much i nterest has deve loped i n  the area of p l ant 
ana l y s i s  as a means of d l a9nos ing  nutrient def i c ienc i es i n  crops . S i nce 
th i s  type of I nformat ion wou l d  be of va l ue to South Dakota farmers , p l ant 
samp les were taken from th i s  exper iment and anal yzed w i th the objectives 
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1 5  
29 
37 
35 
37 
of determining the influence that applied P has on the nutrient uptake of 
corn p l ants, and of establt shin� some sufficiency or deficiency levels of 
the nutrients measured , i f  possible. The corn leaf opposite and be l ow the 
ear at early si I k i ng was taken from about 20 corn plants in each treatment 
and sent to the P l ant Analysis Laboratory at the Ohio Agri
7
u l tural Research 
and Development Center, Wooster, Ohio tor plant analysis.l 
Some of the average nutrient va l ues are shown in Table 23 for the varfous 
ferti I i zer treatments. 
1/ Funds suoolfed by the Sout� Oa�.ota Ferti I izer Association were used to 
support this analytical work. 
Table 23. The avera�e concentration of several nutrient eleme�ts found in 
corn leaves at si I kin� time.LI as in f l uenced by vari�us ferti Ii zer 
treatments. 
Ma i n  Plot Plant NutrientY 
Treatment 
Lbs. of Sub Plot N p K Ca Mg Mn Fe 8 Cu Zn 
Broadcast p Treatment " " % % 'I, ppm ppm ppm ppm ppm ,, 
No Extra 
0 P or Zn 3.08 .24 2.00 .37 . 20 60 111 6 10 40 
10 II 3.01 .27 2.28 .39 • 17 59 1 12 5 8 24 
20 ti 3.10 .26 2.02 . 4 1  .20 65 121 7 7 23 
40 " 2.81 .29 2.05 .43 • 1 8  67 142 6 9 20 
80 II 2.97 . 30 2.03 .40  • 1 6  61 104 6 10 16 
0 Starter p 2.97 .26 2.17 .36 .20 63 104 6 10 30 
10 II 3. 11 .28 2 .10 . 39 .17 59 99 6 8 25 
20 II 2.98 • 30 2. 18 .50 .27 79 143 7 8 24 
40 II 2 . 91 .29 2. 1 1  .39 • 19 64 117 6 7 20 
80 II  2.93 . 30 2. 13 .42 .20 69 113 6 5 16 
0 Residual Zn 3.09 .25 2.26 .37 • I 9 59 132 7 12 49 
10 11 2.99 .27 2 . 1 8  .37 • 1 7  55 109 6 9 35 
20 II 2.84 .30 2. 18 .46 .22 63 1 45  7 8 37 
40 II 3.02 .29 2.06 .46 .20 62 1 1 6 6 6 3 1  
80 11 3.05 .34 2.20 .47  • 1 9  62 118 6 6 28 
I /  The leaf opposite and below the ear was sampled. 
2/ Average of 4 rep I icatlons. 
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Figure 25. Relationship of corn yield and P content of the corn leaf. 
1JO 
120 
!_10 
• .2. 
�24 .28 .32 .36 
� P in Corn Leaf 
(opposite and below ear at silking time) 
Residual Zinc 
.-�� ... Starter P 
111111111n11 No Extra. P or Zn 
Pounds of broadcast P applied per acre annually for 3 years. 
Figure 26. Influence of applied phosphorus on the phosphorus content of the 
corn leaf at silking time. 
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No atte�t wil I be made to say if these v�lues are adeQuate or inadequate 
because this kind of information is not yet known specifically tor South 
Dakota. However, some of the nutrient relationships wl I I be shown. Figure 
25, for instance, shows the relations between corn yields and the P concentra­
tion in the corn leaf. 
The corn yie l d  i ncreased as the P concentration increased and seemed to level 
off at about .28% P. This concentration was adequate to produce 1 20 bushels 
of corn per acre in 1966. 
Another Interesting relationship is between P concentration of the corn leaf 
and the arrount of appl i ed P as shown i n  Figure 26. 
The general trend i s  for the P concentration to increase as the rate of 
applied P Increases � although the relationship is not entirely uniform. The 
P concentration was expected to increase as it did because of the amount of 
P that had been appl ied the last 3 years. 
Applied P I s  known to cause Zn deficiencies in some areas of South Dakota and 
in other states. The Influence of applied P on the Zn concentration In the corn 
leaf i s  l l  lustrated I n  Figure 27.  
The general trend is for applied P to reduce the Zn concentration in the 
corn leaf. The Zn concentration in the corn leaf was 40 ppm with no broadcast 
P and no extra P or Zn and 16 ppm with 80 pounds of P broadcast and no extra P 
or Zn ( 16 ppm Zn would be considered as approaching the deficiency level) .  
When broadcast P was not applied but starter ferti I izer was applied the Zn con­
centration decreased from 40 ppm to 30 ppm. When P was broadcast the Zn con­
centration for the 11no extra P or Zn" treatment and 11starter P" treatment were 
very s l ml Jar. 
Where Zn fertilizer had been applied the Zn concentration was rooch hi9her, 
although , it did decrease as rrore P was applied. 
One other trace element that appeared to be related to applied P was copper. 
This trace element is also known to be "tied up" with applied P. Figure 28 
ill ustrates the influence of applied P on the copper concentration in the corn 
leaf. 
I n  two out of three cases in Figure 28 as more P was applied the copper con­
tent of the corn leaf decreased. Copper defi ciencies have not been observed 
in South Dakota, however, w ith large applications of P ferti I izer t t  appears 
that this element may also become a problem. 
There are probably other rel ationships that can be found by studyinq ratios 
of various nutrients or other combinations of nutrients. 
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Residual Zinc 
.,.,,,,.,,..,,. Starter P 
1111111111 No Extra P or Zn 
Pounds ot P broadcast per acre applied annuall7 for 3 years. 
iF1gur:� 27. I:n!'lmmc cf apliud }Ml;?Jphoru= mi "E Zm� ecm.tetit 
af uie corn _e=· � .f.'-l.Jdn& t e_. S . ::. .. F..il.:rl!l .)16� 
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to 
6 
4 Residual Zinc 
"�� 5 ;11rte>r � 
11a111111 No Extra P or Zn 
Pounds of broadcast P per acre applied annually for ) years. 
FL.rur.o 28. lnflucni:: of :appli� P o:i Cu i:,-::.nt..QDt er th!I corn leaf .ot. 
�..J..king 'l±i!I • s • == • f a.!"ffl 1966 I 
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Western Corn Rootworm Control - 1 966 
B. H. Kantack , Wayne L. Berndt, 
J. F. Fredrikson, P. A. Jones and Raymond Vernard 
In cooperation with the South Dakota State University Extension Service 
a demonstration p l ot was establ I shed at the southeastern South Dakota experi­
ment farm using the currently recommended insecticides for the control of 
western corn rootworm. Although the incidences and ma�nitude of Infestations 
of western corn rootworm were h l qher In 1966 than for the previous year ln 
most of South Dakota, an economic infestation of corn rootworm did not develop 
on the Centervi I le farm. Periodic worm counts by the SOSU entom:>loglsts 
showed that the r.jmber of larvae present in th i s  plot was extremely low. 
Thus, I n  the absence of an economically damaging population of corn root­
worms, no comparisons of treatments cou l d  be made for this plot. However, 
data from other ploTs in the southeastern area of South Dakota are avai I able. 
Results presented below show the performance data for the recommended 
corn rootworm Insecticides In  an experimental plot in Lincoln County : 
Table 25. Influence of Corn Rootworm Insect i cides on lodging and Yield 
of Corn 
Treatment 
BUX- 1 0  
Th l met 1 5G 
Thlmet I OG 
A I drex I 0- 1 OG2 
Parahep 1 0- IOG3 
Diaz i non I 4G 
Strathion IOG 
Nlran IOG 
Untreated check 
Rate/Acre 
lbs. Active 
0.75 
I .0 
I .0 
I .  O+ I .0 
I .  O+ I .O 
I .O 
I .  0 
I .0 
lodgi� Yield I 
Percent Bu/Acre ---
0 . 7  1 1 1 .  9 
6 . 5  1 1 0 .  7 
4.5 109. 2 
43.2 1 06 . 7  
32.7 1 04. 7 
4. 7 1 04 . 0  
48. 7 1 0 3 . 5  
67.2 10 1 . 6  
76. 7 99. 2 
� &Y!elds corrected to 1 5 .  moisture. Combination produc- of aldrin or heptachlor plus parathion. 
Average of 3 replicates, corn variety planted was Sokota 6 19 M-1, p l anting 
rate was 16,500 plants per acre. 
- 45 -
SOYBEAN BREED I NG AND TEST I NG 
-- A .  0. Lunden 
Soybean y i e l ds were above the 4 year average w i th good seed qua I l ty I n  
nea r l y  a l l  entries. Adequate moisture and cool weather del ayed r i peninq 
of a l  I entries, favored y i e l ds of many of the ear l y  matur l n� stra i n s ,  and 
caused excess ive hei ght and/or lodg i ng  of some entr ies .  
The two new var iet ies ,  Amsoy and Hark,  performed wet I at Centerv i I l e  and 
have produced good y i e l ds for the l ast four years. Y l e l d  data from the 
Ford and Wayne var i et i es are i nconc l u s i ve as they have been tested for on l y  
two years at Centervi l i e .  These years have been abnorma l l y wet and coo l 
and unfavorab l e  to l ate matu r i ty soybeans . 
The var iety p i cture shou l d  change marked l y  i n  the next few years from the 
release and ut i l i zat ion of these new var iet i es .  Arrsoy shou l d  be a h i gher 
y i e l d i ng  rep l acement for most of the exi st ing  acreage of Hawkeye and wi I I 
encroach on both Harasoy and L i ndar i n  wh l l e  Hark w i  I I serve as an exce l l ent 
repl acement for B l ackhawk and w i  I I b l end I nto Chi ppewa i n  the north and I nto 
L i ndar l n  and Harasoy on the south. The very l ate matur i ng variety, Wayne 
shou l d  be good i n  areas now p l anted to Ford as I t  has a much better y i e l d  
potent i a l  than Ford i n  areas of s im i l ar matur ity .  Two exper imenta l entries 
have y i e l ded exceed i ng l y  wel I i n  the past two years but both l acked lodq l ng 
res l stance t n  1 966 .  These w i l I be tested aga i n  i n  1967. 
Tab le  26. Performance of Ear l y ,  Mi dseason , and Late Soybean Var iet i es 
Var i ety Days TO 1 966 1 965-66 1 963-66 P l ant Lodg i n� 
Group I ( Ear ly) Matur i ty* Y i e l d  Ave_rage Ave"."age He[� I ndex** 
Chi ppewa 0 39 .9  40.4 33 2 
Hark 5 43.0 42.9 38 2 
B l ackhawk 5 33.9 34 . 3  32 2 . 5  
Groue 1 1  ( Ml dseason ) 
L l ndar l n  6 38 . 5  37 .7  35 . 3  38 2 
Hara soy 7 37.6 38 .4  35 . 5  50 3 
Amsoy 9 39.9 38 . 5  39.4 42 2 . 5  
Hawkeye 1 0  36.8 37.6 36 .2  39 2 
Grou,e 1 1 1  C Late) 
Ford 1 5  40.8 36 . 4  36 2 
Wayne 1 9  40.8 38. 3  40 3 
Exper imental 
S. 0. 647 4 43 . 9  43.4  33 4 
A l -439 7 46 . 0  45.8 38 .3  40 4 
* Days to matur i ty re l at i ve to Chi ppewa. 
** Lodg ing  on sca l e  of I for erect to 5 for severe lodq i nq .  
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SORGHUM BREEDING AND TESTING 
-- A. 0. Lunden 
Grain sorghum yields ranged to about 70 hundredwelqht or 1 25 bushels per 
acre i n  1966. Testing of newly developed hybrids includes sin9le rep l ication 
screening or observation p l antinqs I n  the first year and two or four rep I ica­
tlon yield tests i n  the second year. 1966 yield tests of 1965 selections 
revealed one hybrid which performed especially wel I i n  locations throughout 
the state. This hybrid is schedu led for m::>re extensive State and Regional 
Test ing  i n  1967 for probably release in 1968 as a hybrid of the 450-550 
maturity range. Two other entries in this maturity and two earlier hybrids 
are also scheduled for advanced testin�. 
A single extra leafy type forage sorghum hybrid produced over 4 tons dry 
weight per acre and should be extreme l y  high i n  protein due to its leafiness 
but prote i n  tests have not been completed. This forage sorghum will be re­
tested I n  1 967. 
OAT BREEDING 
R. S. Albrechtsen 
The Un i form Early Oat Performance Nursery, Uniform Ml dseason Oat Perfor�ance 
Nursery, Rod Row Oat Nursery, and the Barley Yel low Dwarf Yield Nursery were 
grown at Centervi I le T n  1 966 as a part ot the Oat Breeding and Testing Pro­
gram of the South Dakota Agricultural Experiment Station. The Uniform 
Nurseries are Regional Nurseries and contain the best strains avai I able 
from states throughout the North Central Region of the U. S. and Canada. 
These strains are in the final stages of test in� and these tests wi I I pro­
vide a basis for deci sion on the release of new varieties. Y l e l d  data are 
presented here for the Regional Nurseries only. 
Data on selected high yielding experimental stra i ns, recently released 
var ieties and long-t ime check varieties in the Uniform Early Oat Performance 
Nursery are shown in Table 27. Entries in this nursery are primarily of the 
early maturity class, being equal to or earlier than the Clintland type oats. 
Most of these stra i ns should be i n  a maturity range suitable for growing 
in Southeastern South Dakota. 
Table 28 shows data on selected experimental strains that yielded wel I i n  
1966. wlth recently released var ieties and long-time checks in the Uniform 
Mf dseason Oat Performance Nursery. Entries I n  this nursery are prlmari ly 
of the midseason to late maturity class, being as late as or later than the 
Cl int land type oats. Some strains I n  this nursery are too late to be adapted 
to the Southeast area of the state. 
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Tab le  27. Performance of Se lected Exper imenta l Oat 
Stra i ns and Check Varieties i n  the Centerv l l  l e  
Un i form Ear l y  Oat Performance Nursery 
c. I • Variety or 3usl\ I WL. 1  il't .... Y i e l d  
Number Se l ect ion 1 966 165-66 1 966 '65-66 
tbs/bushel bu she Is/acre 
7805 04935 35.9 36.0 89.9 86.8 
7698 Ab-60- 1079 32. 4  33.2 88.2 90.2 
7971 J aycee (new) 33.3 33.8 87.9 89 . 8  
8 168 62-3834 32 . 8  33.4 86.8 9 1 .0 
7970 C237-89 34.2 34.6 83. I 86 . 9  
7697 Ab-60-1 074 32. 5 33.4 8 1 .6 86. 9  
4 1 70 Andrew 3 1 .0 32.4 65.7 72 .2  
7463 Cl i ntford 34 .3  36 .3  79.8 83 . 0  
7639 C l  I nt l  and 64 32.8 34 .2  72.4  84.9 
4988 M:>. 0-205 33. 2  33.6 84.9 90. 7  
7272 Nodaway 34. 1  34 .2  78.5 78 .8 
7679 Ty l er 32.9 34 . 1  74.6 83.2 
Tab le  28. Performance of Selected Experimental Oat 
Stra i ns and Check Var i et i es f n  the Centerv l l  l e  
Uni form Mt dseason Oat Performance Nursery 
c. I • Var i ety or Bushel weight Y i e l d  
Number Sel ect ion 1 966 '65-66 1966 '65-66 
lbs/bushel l:lu:JJ-a l s/acre 
8 1 51 0-64- 1 7  30 .5 32.8 8 1 .6 88.8 
8 1 68 62-3834 32.4 33.0 8 1 .0 34 . 5  
C-2- 1 -60 30.4 79.9 
7981 Jaycee Cnew) 32 .0 32.8 78 .2  85.9 
8028 0-64 - 1 6  32 . 1  33.2 77.4 S t  .o 
8 1 74 C l 77-45-I 32.0 34 .0 76 . 2  84 . 3  
7978 Hol den (new) 32.8 34 . 2  74 . 5  9 1 . 4  
8040 Portal (new) 3 1 . 5  33.9 73.2 84.6 
8048 0-64-1 1 29.5 29.9 72 . 4  85.4 
4 1 70 Andrew 3 1 . 5 32.6 78 .6 88.7 
7463 C l  f ntford 33.8 35.8 72.0 78 .8 
7639 C I  i nt I and 64 3 t . 9  33.7 7 1 .4 79 . 4  
4988 t,,t). 0-205 3 1 .  5 32.5 79 .7  80.8 
7679 Tyler 30.0 32 .2  72.8 8 1 .6 
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STANDARD VARI ETY SMALL GRA I N  TRI ALS 
-- J. J. Bonnemann 
Standard variety trials o t  spring wheat. oats, barley , winter wheat and 
rye were harvested at the SE Farm l n  1966. Data I n c l uded i n  the report are 
bushel y i elds and test weights for 1966 and severa l year averages, where 
ava i I ab le. 
The fall seeded tr i als made excel lent growth after planting, even though 
they were not seeded unt i I October 4 ,  1965. Winterkil I was negl i g i ble 
and surviva l was 90 percent or better. 
The spring grains were seeded on Apri I 7 .  Sot I mo i sture was favorab le  for 
good germinat ion but temperatures were low and precipitation I imlted 
ear l y  I n  the season . Lodging was not a serious problem. 
Fvrtriar- d [ !.Cu_:;� l rJn ':YI rt,fl 5,i 1 1  <"2raJn Trl.:H� "N i  I r  b tour11::: in  Ci r-o_uh'!!I"' ,.7g,, 
l q66 S�4 1 1  Gra1r VarlE+\ TrI�ls . -�out� .Disk�+ A�rt1;T. l -�ra l E-,,srJl'l"?.nt 
Statton. 
CORN PERFORMANCE TRIALS 
-- J. J. Bonnemann 
Corn performance trials have been conducted at the SESD Farm since 196 1 .  
Entries in  the tria l were those se l ected by commerc i a l  seed producers and 
control varieties developed by exoeriment stations in the area. S i xty-four 
entr ies were i ncluded i n  the 1 966 tria l s. 
The corn was seeded on May 10 and harvested October 26. It was hand 
p l anted as checked corn ,  4 kerne l s  per hi l  I ,  i n  40-inch rows . The p l ots 
were 2 x 7 hi l  I s  in size. The seeding rate was 1 5 , 700 kerne l s  per acre. 
Recommended chemicals were used for qrassy weed contro l and corn rootworm 
contro l .  
Excel l ent row-crop yie l ds were atta i ned I n  the area. The corn performance 
tr i als were very good and yie lds  ranged from 1 5 8 . 3  to 101 . 0  bushels per 
acre. The IT() i sture in the she I led corn at harvest t i me  varied from 1 8.0 
to 30.6 percent. The 1 966 res u l ts are recorded in Table 34.  
Add i t ional  agronomic data and several year averaqes can be found l n  C l rcular 
1 80 ,  1966 Corn Performance Tr i a l s , South Dakota Agricultura l Experi ment 
Station. 
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GRAIN SORGHUM PERFORMANCE TRIALS 
-- J .  J .  Bonnernann 
Gra in  Sorghum Performance Trials have been conducted at the SESD Farm 
since 1962. The entries Included rn the trlal were selected by the enter­
i ng seed producers who pay a noml na I testing fee. Check entrl'es are 
i ncluded by the Agricultural Experi ment Stati on. 
Thi rty-seven entries were Included In the 1966 trlal. The seeding was done 
on May 25 and harvesting on October 7. The gra i n  sorghum trial produced 
excellent yields as was the case for a l l  row crops. Condit i ons were 
favorable throughout rrost of the season and the absence of a kll l lng frost 
until early October favored varieties of later maturity. 
Y1e l ds are reported i n  terms of 100 pounds per acre and range from 70.9 to 
43.6. The grain produced was of excellent qual ity, the l owest test weight 
being 57 lb/bu. 
Results of the Grain Sorghum Performance Trial appear in Table 35. Complete 
results and further discussion wi I I  appear In Circular 181, 1966 Grat n  
Sorghum Performance Trials, South Dakota Agricultura l Experiment Statlon. 
Table 29. Standard Variety Barley Tri al, SESO Experiment Farm, 1966 
Vart ety Test wt. �a_ge li.� Ids 2 B/A 
lb/bu 1966 1962-66 
L t berty 44.8 53.4 46.8 
Pla ins 47.3 51 . 3  36.7 
Dickson 43.7 50.3 
Trai 11 46. 2  49.7 43.4 
C l  11863 44.7 48. 9 
Primus 46.7 47.2 
Ga l t  41.0 46.8 
Conquest 44.2 46.6 
Trophy 42.2 46. 3 38.5 
Larker 46.2 46. 3 42.5 
Cf  11864 40.7 45.4 
Cl 13 1 10 40.7 45.0 
Spartan 47.2  43.3 3 1. 9  
Betzes 42.0 36.0 33.7 
r-..uar "'rr:d t di!;. 9 
LS� 1 .05) , .s-:--
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Table 30. Standard Variety Spring Wheat and Durum Trfals, SESO Experi ment Fann, 
1966 
Variety Test wt. �ver-�s� vl� l asz 8/� 
lb/bu JO�i',. 1 qti2-6£ 
C l  1 3949 58.0 35.7 
C l  13773 60.5 35. 1 
Wei I s  58.5 34.0 
Lakota 60.0 33.9 
Stewart 63 62 .5  33.8 
Cl 13826 55.0 33.0 
Chr is  59.0 32.8 
Fortuna 60.0 32.6 
Crtm 57 .5  32.6 2 1 .  I 
Mani tou 57.0 3 1 .9 
Leeds 61 . 5  31.8 
Rushmore 59.0 30.5 19.4 
Pembina 55.5 30.2 20.0 
Shel"'f dan 60.0 30.1 
Just i n  57. 5  29.9 16.2 
Cl t3947 57.5 29.7 
Selkirk 53.0 28.6 1 7 .3  
Thatcher 58.0 26.4 16.8 
N�r. vt ,.ti .... ) I .Ii 
LSO C .05) 4.0 
.. 5 1  -
Table 3 1 .  Standard Variety Oat Trial, SESO Experiment Farm, 1966 
Varf ety Test wt. A '!/ti r.a oe t_l e l as. 5/A 
lb/bu T%6 1 964-66 
Andrew 32.0 78.0 68.2 
Dupree 31. 1 77.9 72.9 
Wyndmere 31.0 11. t 
Orb ft 28.6 75.9 
Brave 30. 7 74. 1 68.4 
Cl 8 1 78 31.0 72.7 
Dawn 31. I 72 .0 
Jaycee 31. 7 71.4 
C.oachman 3 1 . 5  70.8 67.4 
�. 0-205 32.8 69.2 69.8 
C1 8072 31. 7 69.2 
Burnett 32.7 69. I 70.4 
C1 8 1 74 31  . 2  68.7 
Sioux (8172> 29.5 68.3 
Holden 30.0 67.8 72.2 
Tyler 30.4 67.5 66.9 
Stornont 29.1 67. 1  
T i ppecanoe 31.5 67.0 65.6 
Lodi 29.2 67.0 68.S 
Santee 32.1 66.4 65.8 
Portal 31. 7 66.2 
Peterson 100 32.2 64.8 
Cl 8273 30 . 8  63.6 
Cl Int I and 64 32.2 62. 7 66.6 
Dodge 32.4 62.5 68.9 
Portage 29.7 62.4 63. 1 
Cl f ntford 33.0 61.8 65.6 
Garland 31. 7 60. 1  69.7 
Minhafer 30.6 59.9 65.6 
Garry 27.2 58.7 68.2 
Ortley 3 1 .6 56.2 63. 5 
Harrron 28.5 54.9 
Rodney 27.0 51. 8 59.3 
� v • e l t  66.7 
!.SO { .C5) ,o . .e: 
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Table 32. Standard Vari ety Winter Wheat Tri al, SESO Experrment Farm, 1966 
Varr ety Test wt 
Lb/bu 
Scout 59.0 
Warr I or 59.5 
Lancer 60.5 
C l  1 3884 6 1 . 5  
Omaha 6 1 .0  
Nebred 60.0 
Ottawa 58.0 
Gage 59.0 
Winalta 59.5 
Wlna I ta Sel. 60. 5 
Shoshon i 59 .5 
Bison 59.0 
Hume 58.0 
Cl 1 3864 58.5 
C f  1 3862 58.5 
Minter 56.0 
* - 1965 tost to wlnterkl l J  
f�.ar, yt e I C2 
LSD ( .05) 
Avera� iields1 B/A 
1966 1 964-66* 
48.8 40 . 7  
48. 3 36. 3 
46. 1  37. I 
45.6 
44.5 35.0 
44.4 30.7 
42. 8 33.5 
42.6 39.2 
4 1 . 8  35.6 
4 t .  7 
40.8 37.8 
39.4 30.4 
39 . 1  34.0 
36. I 
36. 1 
29.5 34.6 
, u .  7 
f l  . 2  
Table 33. Standard Varf ety Rye rrial, SESO Experiment farm, 1966 
Variety 
Von Lochow 
Elk 
Caribou 
Antelope 
Pierre 
Test wt. 
lb/bu 
56.0 
54.7 
55.5 
55. 5 
56.0 
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Average yields, 8/A 
1966 1 962-66 
73.8 
65.6 
59. I 
57.0 
55.0 
27.0 
38.2 
38.5 
36. 1 
LSD C .05)  N.S.  
T "'t, I e 34 1966 Corn Performance Tria l ,  Area E ,  Southeast Research Farm 
Per for- % H20 Per for- % H20 
Variety ma nee she I led Yield ma nee she I led Y f e l d  
Score corn B/A V�J� Score corn 8/A 
DeKa I b XL 361 Ox} I 25. I 58.3 Minn. 4301 Ox) 27 19.6 126.5 
Pioneer 3510 (2x) 2 24. I 55.3 Sokota 623 ( 4x)  33 22. I 1 26 . 4  
Northrup-King PX 610 (3x} 3 21.4 47.8 Un i ted-Hag ie  1500 C2x) 52 30.6 126.4 
De Ka I b XL 362 ( 3x) 5 24.7 47.6 Northrup-King PX 52 { 2x} 31 21.0 1 25.8 
Un i ted-Hagie SX 152A ( 2x)  6 23.6 46.4 Funk 's  G-4582 ( 2x) 44 24.8 125.7 
Haapala SX 621 (2x) 4 1 9 . 6  45.8 DeKalb XL-45 C2x) 32 21.0 125.4 
United-Hagie 146A C 2x) 1 0  25.8 42.6 Curry TC-358 ( 3x)  40 23.5 1 25.1 
Pioneer 3558 {2x) 7 20.7 42.2 Pfister PAG 343 (4x) 45 24.2 124.9 
M::Curdy 3 X 6 ( 2x)  8 22.2 4 1 .  7 T-E Harvestmaker (4x) 39 23. I 1 24.8 
SO Exp 45 (4x) 11 24.9 40.4 DeKalb XL 346 (3x) 43 23.5 124.6 
Curry SC-160 (2x) 9 22.7 40.0 T-E Bonusmaker C2x) 37 21 .6 123.9 
Pfister PAG SX 29 {2x) 15 26. I 38.3 McCurdy SP3 C3x} 38 21 .2 1 23.0 
Pioneer 3567 (2x) 14 23.7 35.9 Un i ted-Hag i e  IXL 8 (2x) 49 24.B 122.9 
Nebr. 5010 C 4x)  21 24.4 34.4 Pfister PAG 272 C3x) 36 20.5 122.8 
I DeKalb XL 342 ( 3x} 16 22.9 34.3 Mccurdy 3 X 9 ( 2x) 42 20.7 121 .6 
VI Pfi ster PAG 348 C4x) 17 23. I 1 34.0 SD Exp 46 C4x) 46 20.6 120.8 .,,.. 
I Curry SC-165 (2x) 22 24.5 133.9 Pfister PAG 70 C4x) 41 21.4 120.4 
Pioneer 3414 ( 4x)  19 23.2 133.6 Pioneer 3291 (4x) 53 26.3 119.5 
Minn. 4 f 7  ( 4x)  1 2  19.7 1 33.0 Sokota SK 70 C2x) 51 22.7 118.8 
Ptoneer 3715 (3�} 13 20.0 132. 7 Green Acres 616 (4x)  57 27.2 1 18.8 
t«:Curdy l 12M C4x) 23 23.1 131.9 I owa 5063 <4x) 50 19.8 I f 7  .0 
Curry C-624 (4x) 26 23.9 131. 9 Mi nn. 519 { 4x)  48 18.3 1 1 6. I 
P ioneer 3206 C4x> 34 26.9 131 .6 Northrup-King KT 623A ( 4x)  56 23.9 115.7 
Curry C-558 C4x) 25 22.8 131 .0 T-E Gromaster (4x) 54 22.1 114.2 
Haapala SX 626 (2x) 18 20.4 130.6 SO 622 (4x) 59 24.1 l l3.5 
Haapala SX 475 (2x} 20 20.3 130.3 Mccurdy 2 X 5 (2x) 58 20.4 I I  I • I 
DeKalb 44 tA  ( 4x)  30 24.2 130.0 Sokota MS 75 ( 2x) 60 21.6 110.6 
United-Hagie 146C ( 2x)  26 22.1 128.3 Mi nn. 515 (4x) 55 18.0 1 09.5 
funk ' s  G-4401 ( 2x)  29 22.2 128. I DeKa l b  XT 218 {4x} 6 1  23.2 108. I 
Pfi ster PAG SX 66 (2x) 24 19.1 127.3 Sokota 625 < 4x) 62 22.2 104.8 
Funk' s  G-38 (4x) 35 22.9 126.9 United-Hagie I XL 6 (2x) 63 20.4 102.0 
Green Acres 623 (4x) 41 24.9 1 26.6 T-E Moneymaker < 3x) 64 25.0 1 01 .o 
Mean 22.7 127.5 
c. 'Ii .  - 6. •lJ LSD ( . 05) I ,I I 5 
Table 35. 1966 Gra i n  Sorghum Performance Tri al, Area E ,  SESO Exper i ment Farm, 1966 
Percent 
Var i ety Hei ght, mo1 sture Test wt Y i eldt 1 00#/A 
inches 9/21/66 fb/bu 1966 1965-66 
Front ier 4008 48 33.2 58.5 70.9 56.9 
RS 6 1 0  47 30.0 59.0 70.0 57.5 
P ioneer 846 49 35 . 1+ 60.0 69.4 55.5 
DeKa l b  DD-50 47 34.6 58.0 69.2 
T-E Gra i nmaster A 47 25.3 59.0 68 . 9  
Asgrow R i co 50 35. I+ 57 .0 68.0 50. 5 
Front ier S 400 44 24 . 6  59 .0 67.0 
PAG 430 45 2 1 . 6  59 . 0  66.5 55. I 
NK 227 48 29.3 59 .0 66.1 55.9 
T-E 44 42 22.4 59.0 65.9 56.2 
Front i er 40 1 45 24.5 59.0 65.4 
Sokota 510 46 28.7 59.0 65. I 
Colo. 606 54 32. 3 60 .0 65. I 49.6 
Paymaster Ute 44 25 .0  61.0 64.9 48.5 
NK 222 45 29.0 60.0 63.9 52.7 
Paymaster K i owa 50 30.7 59.5 63.7 53.3  
NK 2 1 2  45 29.4 59.5 63.6 54.9 
Pioneer 872 46 28.2 59.0 63.4 
Front ier 388 42 29.7 59.5 63.0 
P i oneer 885 45 25. I 59.5  62.5 
Asgrow Tasco 50 27.7 57.5 62.3 47.9  
DeKa l b  C-44b 50 32.0 57. 0  62 . I 54.9 
front ier 375 45 23.6 59.0 62 . I 
SD 451  51 19.2 57.0 60 . 4  52.3 
Paymaster Comanche 45 20.7 59.0 59.9 50. 5  
Excel 202 50 24.5 58.5 59.5 53. 1 
Excel 303 43 25.4 58.5 59.3 
PAG 304 39 23.4 59.0 58.6 47.2 
Paymaster Pawnee 5 1  24 . 3  60.0 58.4 47.4 
Nebr. 504 49 2 1 .  4 60. 0  57.9 51 . 8  
NK 133 44 27.3 60.0 56.8 50. 9  
Curry M520 47 20.7 60.0 52.9 
Excel 202A 43 22.4 57.0 52.5 
Colo. 604 50 22.5 60.0 5 1 . 1  44.4 
T-E 44C 46 24.6 59.5 51 . o  
SD 503 56 27.4 59.0 49.4  45.4 
Colo. 585 50 20.7 60.0 43.6 38.0 
Mean vield 6 1 .C 
LSD C.05 > "-'· 7 
� - Electron i c  meter cal i b rated to on l y  35 
above 35 at t i r.e  of sa"l)I i ng .  
percent. Sign i n d icates rro i sture was 
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FOUNDATION SEED STOCK DIVI SION INCREASES 
-- G. W. Erton 
The Southeast South Dakota Experiment Farm has cooperated with the Foundation 
Seed Stock Div i s i on of South Datkoa State University t n  the Increase of Founda­
t i on seed. I n  1966, these were as fol lows: 
I .  Summar Switchgrass (warm season) One acre 
Surrmer swftchgrass T s  a warm season native grass; it produces forage during 
the hot summer nonths. I t  was developed at the South Dakota Agricultural 
Experiment Stat i on from a collection of Panicum Virgatum (P. I .  2 14759) .  Mess 
select Ion for earliness, leaf t ness, and rust resistance was made in each of 
two succeeding generat ions. Summer swltchqrass is tal I ,  upright, with abundant 
and somewhat coarse leaves that start growth after June I .  
2. Holden Oats 9 acres 
Holden oat was developed at the Wtsconstn Experiment Station fn cooperation 
wlth the United States Department of Agrtculture. Holden oat ts from a cross 
of (Hawkeye x Victoria) x Gary) x Clt ntland. I t  is closely related to Garland. 
I t  t s  somewhat taller and htgher yielding than Garland. I t  has yellow kernels 
and r s  si milar to Garland in disease reaction. 
3. Lfndarin Soybeans !O  acres 
We wanted a smal I Increase of Foundation seed of Lindarln soybean in the adapted 
area. Therefore we chose the Southeast Research Farm. 
Llndarln was developed cooperative l y  by the Midwestern Agrl cultural Experiment 
Stations and the United States Reg ional Soybean Laboratory. It is from a cross 
of (Ottawa Mandarin x Llncoln ) made at I nd iana Experiment Station. L lndar tn  
matures about 4 days eartfer than Hawkeye and a few days later than Blackhawk. 
4. A J -439 Soybeans 2 acres 
Thts was an early Increase of this experimental number out of I owa. 
5. Martin ms Sorghum I solation One acre 
Th is  sorghum Isolation was an increase of the Martin ms (male sterile ) .  
Th is  ms seed is used as the seed parent J n  SO 451, SD 502 and SD 252 hybrid 
sorghums. 
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GRASS VARI ET I ES TRIALS 
-- J .  G. Ross and S. S. Bui I i s  
Test of varieties of srrooth brorre grass and intermediate wheat grass were 
established in 1 962. Forage yie l ds from these varieties are shown in tables 
36 and 37. 
The signi ficant part to be noted from table 37 is that the two northern 
varieties Manchar and Canadian are significant l y  lower in yie l d, for three 
successive years. than the southern strains. 
No significant dif ference i n  yield has been found between the intermediate 
wheat grass varieties. The better brome grass varieties have consistently 
yielded higher than rne intermediate wheat grass variet ies. After three years, 
the intermediate wheat grass stands are being invaded by brome grass showing 
that brome grass has rrore aggressiveness than intermediate wheat grass. 
This test has been ferti I ized with 60# of nitrogen in the early spring each 
year before the grasses start to grow . 
Table 36. Wheatgrass Variety Test 
Tons Per Acre 
Variety Species 1963 1964 1964 1966 Averaoe 
Amur I nt. 1.69 1.90 2.75 1.94 2.07 
Greenar I nt. I .  76 J . 80 2.73 I .87 2.04 
Neb. 50 I nt. 1.65 2. 72 I. 76 2.04 
Oahe Int. I . 88 2. 1 4  2 . 6 1  I. 71 2.09 
Mandan 75-9 Pub.  I. 54 1.82 2.44 1 .86 I .  93 
Topar Pub. I .  58 2.42 Bu. 
Table 37. Srrooth Bluegrass Variety Test 
Tons Per Acre 
Variety 1 964 1965 1966 
Brome grass 
Lancaster 2.1 I 3.09 2.33 
Saratoga 2.06 3.04 2.16 
Lincoln 2.05 3.10 2.14 
Lyon 1.85 3. IO 2.09 
Wisconsin 55 a .  95 2 . 8 1  2.06 
Homesteader t .  99 2.74 2.03 
Soc 2 . 1 2  3.18 1 .98 
Southland 2.13 3.17 l .97 
Man char I .  77 2.65 1 . 82 
Canad ian 1.85 2.38 I .  72 
Least S i gn i f i cant Di f f .  0.47 0.23 0.37 
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Averaae 
2.51 
2.42 
2.42 
2.35 
2.27 
2.25 
2.43 
2.42 
2 .08 
I .  98 
WEED CONTROL I N  CORN 
-- W. G. Wright 
Obiectives : 
To determine the potential of several new herbicides for weed control in corn. 
To mai ntain weed control but minimize atraz l ne carryover by using atrazioe at 
lower rates i n  combination w ith other shorter residual herbicides. 
To determine the number of cultlvations needed with the various herbicides to 
give season-long weed contro l .  
Descr iption of Experiment� 
SD 625 corn was planted May 9 and treated preemergence May 14. 1 966. Each 
treatment was tested with 0, I, and 2 cultivations. The f i rst cu l tivation 
was omitted in the treated plots. Check p l ots received 0 ,  2, and 3 cultivations. 
Predominant weeds were green and yellow foxta i I .  Rainfall received in 3 week 
period after app l ication was as fol l ows : May 17 ( .35 ) ,  23 ( .3 1 ) .  June 2 (.22 ) ,  
4 C.52 > . and 5 (.77 ).  
Table 38. Effect ot Herbicides and Cult i vation on Grass Control and Yield 
of Q:>rn 
Rate 6- 14-66 9-8-66 Yield bu/A 
Treatment l b/A No cult. No cult 1 cult 2 cult Nc:>cult I cu l t  
BV-201 4 0 0 0 0 
BH-584 4 0 0 0 0 
Atrazine 2.5 58 40 68 90 68 100 
Ramrod wp 4 95 62 80 88 95 103 
Ramrod granule 4 92 77 75 88 75 90 
CDAA-T granule 3 .  I 95 72 77 82 56 77 
Atrazine + Linuron l+I 27 27 57 70 76 91 
Atrazlne + Ramrod 1+2 85 47 70 '1 0 101 120 
Atrazlne + Promotryne l+I 33 43 68 80 74 91 
GS-13529 2.5 28 33 65 70 92 107 
GS-14260 2.5 33 30 63 78 70 93 
Patoran 5 47 42 68 77 88 103 
EPTC + 2 . 4-D( EC >*  2+1 70 40 72 80 87 119 
EPTC + 2,4-D(gran) 2+1 73 35 58 72 67 78 
Fenaben .7+.3 0 7 57 65 
Fenaben I .  3+. 7 0 0 53 70 
CP-50144 I t  13 32 52 72 75 107 
CP-50144 3 72 58 70 82 87 97 
Dicamba I 82 47 70 83 97 120 
Check 0 0 43 58 52 72 
DTnoben ester I 0 0 0 0 
AC0-10614 4 7 0 0 20 
AC0-10614 6 17 50 0 0 
Daxtron I 1" 52 25 70 60 1 1 1  112 
C-6313 4 13 20 0 20 
C08250 2f 0 0 0 0 
• 1 ncorporared - double drag 
- 58 -
2 cu l t  
104 
1 01 
103 
85 
102 
120 
108 
1 1 8  
99 
107 
112 
102 
114 
118 
122 
81 
114 
WEED CONTROL I N  SOYBEANS 
-- W.  G. Wri ght 
ObJ ect I ve :  
To determine the ef fect of servera l pre- emergence herb i c i des on I nj ury, y i e l d  and 
weed control i n  soybeans. 
Descr iet ion of Exeeri ment : 
Ford soybeans were p l anted May 25 and treated pre-emergence May 27, 1966. Each 
treatment was tested w ith 0 ,  I and 2 cu lt ivations .  The f i rst cu l t ivat ion was 
omitted i n  the treated p l ots. Check p l ots rece ived 0, 2 and 3 cu l t i vat ions. 
Predomi nant weeds were green and ye l low foxta f I .  Ra i nfa l  I rece i ved I n  3 week 
period after app l ication was as fol lows : June 2 C .22 ) ,  4 ( .52 ) ,  5 C .77} , 9 
( . 28 ) ,  and 1 0  ( . 23 ) .  Y i e l ds were taken on p l ots show i ng good weed contro l .  
Tab l e  39. Ef fect of Herb ic i des and Cu l t i vations on Grass Control and Y i e l d  of 
Soybeans. 
Rate 
Treatment l b/A 
Tr i f l ural l n ( pp i }* 3/4 
SD I 183 1 C pp i > * t 
SD I 183 I C pp i ) * 2 
Vernam( i nc)** 3 
Ramrod 4 
Ramrod + L i n uron 2+1 
GS-1 6065 2! 
G.5 - 1 789 1 2! 
Oyanop 2+1 
Ami ben 3 
Patoran 4 
Patoran 6 
DCPA+C I PC 3+1 
CP-50 1 44 I t  
CP-50 1 44 3 
CDAA 4 
OCS-2 1 799 2 
DCPA 4 
Check 2 & 3 cu l t .  
6-28-66 9-8-66 ___ _ 
no cu l t  no cu l t  I cu l t  2 cu l t  
9 1  67 83 93 
4 1  23 47 53 
5 1  43 57 77 
67 20 48 68 
96 77 96 98 
96 77 90 95 
7 1  23 55 75 
1 3  1 3  40 57 
30 1 3  50 65 
89 67 83 88 
84 1 7  70 90 
86 33 62 78 
57 27 65 73 
85 63 85 93 
97 75 94 98 
9 1  70 88 93 
0 0 23 30 
58 0 40 55 
0 20 33 47 
* pp i  - prep l ant incorporation, dou b l e  dra� 
** post appl i cation and i ncorpoat ion w ith drag 
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Y l e l d  bu/A ---
cu l t  2 cu l t  
28.4 20 .4  
25.6 26 .8 
30. 1  25 . 9  
30 .2  27.4 
2 1 . 3  1 7.0 
1 9 .  I 1 6 .6  
22.2 22 . 5  
3 1 .  I 2 1 .  7 
23 .2  1 9. I 
1 6 . 7  1 9 . 6  
Sumnary: 
An uneven stand due to shallow planting was encountered. ConseQuently yield 
resu l ts may not be of much value. Moi sture condi t ions were m:,re favorable for 
acti vation after appl lcatlon In soybeans and many of the herbicides that falled 
In the corn trials performed qu i te wel I here. Tr{ flural f n, ramrod , ramrod-lfnuron, 
amfben, a:>-50144 and CDAA al I showed excel lent early control and season long 
control with 2 cultivations. Ramrod and CP-501 44, at the 3 pound rate, gave 
excel lent season long control with one cultJ vatlon. Patoran showed severe leaf 
burn at the 6 pound rate shortly after the soybeans emerged. At 4 pounds rK>derate 
leaf burn was evident. The soybeans recovered Jn  both cases but maturity was 
delayed. Vernam showed slight early l eaf burn and stunting of the soybeans. 
WEED C�TROL IN  SORGiUM 
-- W. G. Wri ght 
ObJectlve : 
To determine the potential of several new herb i c i des for weed control in sorghum. 
To maintain weed contro l but m r n l mlze atrazlne carryover by using lower rates of 
atrazlne in combinat ion w i th other shorter residual herb icides. 
To determine the number of cult fvattons needed with the various herbic i des to gfve 
season long weed control. 
Description of Experiment : 
SD 451 sorghum was planted May 26, treated pre May 27 and treated post June 14. 
1966. Each treatment was tested with 0, 1 .  and 2 culti vations. The first 
cut tlvatfon was omitted in treated plots. Check plots rece i ved 0, 2, and 3 
cultivations. Predominant weeds were green and yellow toxtai I. Rainfall re­
cei ved after application was: June 2 ( .22 ) ,  4 (.52 ) ,  5 ( .77), 9 (.28) and 10 
( . 23). 
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Table 40. E f fect of Herb i c i des and Cult i vations on Grass Control and Y l eld 
of Gra i n  Sorahum 
Treatment 
COAA 
ACD-10614 
Norea 
Norea + Atraz i ne 
Norea + Ramrod 
Norea + L i  n u  ron 
Atraz i ne 
Atraz i ne+Ramrod 
Propaz i ne 
GS-1 4260 
GS-13529 
Ramrod 
SV-201 
CP-50144 
Atrazi ne+o i l  <STd)* 
Daxtron 
Daxtron 
C-8250 
Patoran 
Check 
Rate 6-28-66 9-8-66 Y l e l d�l�b�/A���­
lb/A ""iio'""'cul't' no cu l t  I cu l t  2 cult �u--,t�I cult 2 cult 
4 
5 
2t 
l+I 
1=2 
l+I 
2t 
1+2 
2 
2t 
2f 
4 
4 
2 
l+I 
I 
lf 
I 
2i 
5 
92 
20 
57 
7 1  
92 
55 
88 
92 
81 
85 
73 
98 
8 
86 
90 
43 
70 
48 
77 
0 
58 
0 
47 
50 
73 
20 
60 
63 
65 
50 
40 
85 
13 
43 
57 
27 
53 
32 
50 
0 
85 
35 
80 
80 
93 
68 
93 
92 
90 
78 
77 
93 
47 
87 
92 
47 
82 
67 
86 
0 
92 
57 
87 
90 
96 
78 
96 
96 
93 
87 
91 
97 
63 
92 
95 
63 
90 
83 
92 
43 
3563 
783 
2960 
3800 
4253 
3156 
4236 
4446 
4537 
4160 
3600 
5047 
2220 
4340 
4453 
3040 
3567 
3007 
3383 
1210 
4787 4993 
2980 2847 
4010 4380 
4720 4353 
4860 4373 
4217 4387 
5153 4830 
4823 4420 
5317 4820 
5393 4567 
5067 4830 
5 1 60 4840 
3483 3723 
5313 4727 
4903 4483 
3383 4077 
5247 4233 
3710 4300 
4763 4 I 1 3  
2370 2743 
WATER STORAGE CAPACITIES OF VARIOUS SURFACE CONDI TIONS ANO 
GEOMETRIC SHAPES!! 
-- C .  w .  Doty and P. E .  Stegenga 
Object i ves of Exper iment : 
I .  To determine the geometr i c  shapes of  bedd i ng ,  convent iona l t i l lage, 
I i st i ng and l i st i ng  super i �posed on bedd i ng. 
2 .  To determi ne the surface water storage capac it ies for these types 
of t i  I I age operations. 
3. To determine the ef fects of  these ti I I age operat ions on soi I mo i sture, 
crop y i eld and terrace spac i n � .  
I I Project No : SWC 8-C4. Cooducted by : Sol I and Water Conservat Ion Research 
D i v i sion, Agr i cultura l Research Service at Southeast South Dakota Experi­
ment Farm. 
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Table 41. Effect of Tll t age Practices of Different Geometric Shapes on 
Corn Yield. 
Treatment Grain 
Bu . /Acre 
Conventional Contouring 1 35 
Contour Listlnq 1 24 
Contoured four-row beddln� w t th lister planting 129 
Contoured eight-row bedding with l ister planting 1 1 4 
Contoured four-row bedding with conventional planting 1 25 
Contoured elght-row bedding with convent{onal planting 1 29 
Table 42. Effect of Listing and Conventional Tit lage Operations on Grass 
and Weeds at Harvest. 
Treatment 
Convent ional T I I lage and Cultivation Operation 
Llsttng and Cultivation w i th Lister Cultivator 
*Grass & weed 
dry matter 
lb�./Ai:...-e 
1640 
1420 
*Average of s ix  p lots 
Dlsc.u55 1i:n aflti l ttTeryretation� nt R@.sults : 
fertility was applied to all treatments at the same rate and t ff'le. The rate 
was I 10 pounds N and 29 pounds of P. Plants were thlnned to 14,000 plants 
per acre. 
Contouring is a recommended practice for conserving both soi I and water. The 
treatments ln thl s  experlment were des igned as an Improvement on conventlonal 
contouring for erosion control and rrolsture conservatlon practices. These 
treatments are : 
I. Contour listing - Th fs  treatment was ridged ln the spring with a 
middle-buster, the ridges disked down and a l ister planter used 
to form a new rldge and plant rn  one operatlon. 
2. Contoured four-row bedd(ng with t ister planting - The beds were 
formed I n  the sprlng. The beds were 13.3 feet w ( de to provlde 
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for four 40-lnch rows on each bed. A contour l i ne was run and 
add it ional l i nes para l l e l  to th l s  contour l i ne and 1 3 . 3  feet 
apart were staked on e i ther s i de of the contour. P lowing con­
s i sted of backfurrow ing  at each of these staked l i nes , throw i ng 
the f i rst two furrows together and cont i nu i ng throw ing  the 
furrows toward the backfurrow unt l I the 1 3 .3-fooT wi dth was obta i ned. 
A seedbed was prepared by d l sk l ng  and harrow ing .  P l ant i ng was done 
w ith  the l i ster p l anter as, so ca l l ed ,  soft l i st r ng. 
3. Contoured e i ght-row bedd i ng w i th l l ster p l ant ing  - same as 2 
except beds were 26.7 feet w lde w ith e i ght rows on each bed. 
4. Contoured four-row bedd ing  w i th convent lona l p l ant i ng  - same as 
2 except p l ant lng  was done with a convent iona l p l anter. 
5. Contoured e i ght-row bedd i ng  w i th convent iona l p l ant i ng  - same 
as 2 except beds were 26.7 feet w i de w i th ei ght rows on each 
and p l anting was done w ith  a convent ional p l anter. 
There were no s i gn i f i cant d i f ferences i n  gra i n  y i e l d .  Thi s  i s  probab l y  due 
to the fact that there was amp l e  moi sture for a l  I treatments . The y i e l d  data 
i s  shown on Tab l e  4 1 .  
Soi l moi sture was i ncreased by the use of the l l st i nq  and bedd i ng t i l l age 
operat ions. F i gure 29 shows the so i l  moi sture for the three 1TOst pract i ca l  
treatments. I t  shou l d  be po i nted out that I n  J u l y  and August that the 
contour l i st ing  and contoured 8-row bedd i nr, had 3/4 to I 1 /2 i nches more 
moisture i n  the top four feet of the soi l than the Convent iona l Contou r i ng .  
The l ergest portion of  th i s  was i n  the top two feet where i t  was read i l y 
ava i l a b l e  to the p l ants. 
The ef fect i veness of the ti I I  age and c u l t i vation operat ions Ts shown i n  Tab l e  
42 . The ab i l ity of the l i st in� operation to keep the f i e l d  c l ean was rrore 
apparent throughout the grow i nq season . 
Potent i a l  su rface water storage capac i t ies of each treatr.ient was measured 
but t i me d i d  not perm it comp let ion of the ca l cu l ations . 
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Figure 29 -Inches of Moisture in the Top 4 ft. of Soil for 3 Treatments at S. E .  South Dakota 
Experiment Farm. 
CORN BREEDING 
O. a. Shank and D. W. Beatty 
Three y i eld tests of exper imenta l hyb r i ds were conducted on the Southeast 
Expe r i ment Farm i n  1966 as part of the corn breed i n g  work i n  the Agronomy 
Department. Each test conta i ned many experi mental hybr i ds along w i th several 
check entr ies ,  the latter be i ng  some of the best performers i n  the 1965 corn 
performance trial of hybrids current ly  so l d  i n  the area. 
The tests were hand planted on �lay 10 , t n  hi I ls checked at 40 i nches. Har­
vesting was done on October 24 and 25 .  Chemicals were appl ied for insect and 
weed control wh i l e ferti I i ty levels were ma i ntai ned at a fa i rly high level by 
the use of commerc i � ;  ferti I i zer .  In an attempt to obta i n  i nformation on 
population, ha l f  of the rep I i cations i n  each tr i al were planted at the rate 
of 3 kernels per h i  I I, wh i le 4 kernels per h i  I I were used i n  the rest of the 
plots. Y i e l ds were good i n  1966 , but some entries had considerable sta l k  
lodg i ng. 
One trial consi sted of 13 inbred l i nes crossed i n  al I possible comb i nations 
to make 78 dif ferent s i ng l e  cross hybrids. From i n format ion obtained. the 
performance of a l l  of the 3-way and double crosses poss i ble f rom these 13 
lines were predicted. S i nce several hundred comb i nations are poss i ble from 
1 3  inbreds, th i s  helps to select the best new hybri ds for future test i ng .  
The top pred icted y i eld was 1 49 bushe l s  per acre w ith 28. 1 %  noisture at the 
ti rre of harvest. 
A second test was of experimental 3-way and 4-way hybr i ds .  some of which 
�ad been made up i n  1965 from pred icted results obtained from a single cross 
test conducted in 1964 . Other entries had been tested for one or rrore years 
prior to 1966. The best performer was a 3-way hyb r i d  wh i ch y i elded 14 1 
bushels per acre w i th 24% rro l sture at the time of harvest. The top y i elding 
Of!Tr"y ttr'.:'.duc:.e,:: Tlll'CI fll.)W'.lnu � trt:.rr ci .. g"""&J-n thilr ihe �bOV"Ef l'lr,'br-io, CH.tr 1 r  tut.cl 
:5e.i e, Tltt! p ! l!nn :s t�H; 1 CH.!ge� ... � I er, if!'lu I I.I !::t'!.4' "t.:l v loser I I'S d_e:s I ri!ID I I 1 1'y. 
The third tr ial was of 3-way hyb r i ds wh ich were be i ng tested on a regional 
basis. S imilar tests were conducted In several North Central States as part 
of cooperative work. The entries were new i nbreds from various experiment 
stations crossed to two d i f ferent single cross hyb r i ds .  Fourteen different 
inbreds were i ncluded. Yields in this test ranged from 53 to 138 bushe l s  per 
acre . Results from South Dakota w i l  I be averaged with those from other states 
I n  the search tor new, i mproved I nbred I Ines w i th a w i de area of adaptation. 
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ANl�L SCI ENCE SECTION 
RtSTRICTED-FEEDING VERSUS SELF-FEEDING SOWS DURING PREGNANCY 
R. w. Seerley1 and J. r. Fredrikson2 
Southeast Experimental Fann 
An experiment was designed to compare the performance of sows during preg­
nancy when self-fed a bulky ration or limit-fed a higher energy ration. In the 
fall of 196�, second litter sows were self-fed and housed together during the 
breeding period. After the breeding period, the sows were divided and one group 
was self-fed and the other group was limit-fed 5 lb. per head daily. Limit·fed 
sows were given their feed once daily in open troughs. Self-fed sows had access 
to a rolmd metal feeder at all times. Water was fed ad libitum and pasture was 
available to both groups. The two rations are shown !n table 1. 
In the spring of 1965 1 gilts were self-fed a bulky ration prior to and during 
breeding, then they were divided into the self-fed group and limit-fed group. 
They farrowed their second litter on the same study, also. 
Table 1. Composition of Rations 
Ingredients Self-fed Limit-fed 
lb. lb. 
Shelled corn 535 1310 
Oats 600 200 
Alfalfa hay 700 200 
Soybean meal (ij4\) 130 240 
Dicalcium phosphate 20 36 
T.M. salt 10 10 
Vitamin�antibiotic premixa 10 10 
2005 2006 
:a P�r:-;� p:'0'1.!dcd 5 l"lillicr.: u.s.P. uni�� a! "''l.a�n A i 
!H)O 11000 U,. �. F. un!;.� c. ...1 �a--:.S:t t>;:. w=. c;f r!bo!hvln, 
lO itl':. o: f ·.: • .: t: �_c:; ii- e-ici,1 30 �. of :na:::in • 200 �· of 
� �-.1. •1 , . �.  �· - · · 1. , pen!cl.l.lln .en� 
30 gm. of streptomycin per ton of ration. 
l Department of Animal Science, South Dakota State University. 
2 Southeast Experiment Fann. Beresford, South Dakota. 
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Results 
A summary is shown in table 2.  Self-fed sows ate nearly 9 lb. of feed per 
day during gestation for the three periods. In the first and third periods 
(winter) sows ate 9 .6  and 10.0 lb. per day. whereas first litter gilts ate only 
7.4 lb. per day during the summer when pasture was plentiful. The average 
daily feed consumption of self-fed sows in all periods was nearly 4 lb. more than 
the quantity fed to limit-fed sows. The difference in feed cost was approxi­
mately ll cents per day or $8.80 per sow for each BO-day period. 
There was some variation in the number of pigs farrowed and weaned between 
treatments within each farrowing-lactation period• but the difference in the 
number of pigs farrowed and weaned was small when the three periods were combined. 
Birth weight of pigs in the limit-fed group was slightly heavier than those 
in the self-fed group in all three periods. This difference is not important and• 
in fact , it is surprising because limit-feeding usually decreases the birth 
weight of pigs. The level of feeding was relatively high and permitted optimum 
fetal development. 
Self-fed sows averaged 18 lb. more weight gain than the limit-fed sows 
during the 80-day period. The gilts in the second farrowing were not weighed. 
The limit-fed sows were in good condition at farrowing and they were in good 
condition at weaning time. so th� excess condition of the self-fed sows was not 
beneficial. 
The results of this experiment illustrate that self-fed sows consume more 
nutrients than necessary for good reproduction. A considerable quantity of feed 
can be saved and the cost of producing pigs can be decreased by limit-feeding 
sows. The 5 .lb. per head daily level of feeding was adequate for good repro­
ductive performance. There is adequate evidence at several experiment stations 
to show that lower levels of feeding will support good reproduction. 
Table 2.  Results of Three Gestation-Lactation Periods 
Av. Av. Av. Av. Begin- Far-
No. daily live birth no. ning rowing Wt. 
Method of of feed, pigs per wt • • pigs wt • •  wt. ' gain. 
Farrowing period feeding sows lb. litter lb. weaned lb. lb. lb. 
Spring 1965 Limit-fed 7 s .oo 12 .57 3.11 9.43 408 485 77 
( Second litter sows ) Self-fed 7 9.62 ll.14 2.93 7 .43 416 511 95 
Fall 1965 Limit-fed 10 s . oo 9.40 3.16 7 .30 
( rirst litter gilts) Self-fed 11 7 . 39 9.64 2 . 92 1. 73 
Spring 1966 Limit-fed 11 s . oo 9.45 3.13 8 . 82 408 480 72 
( Second litter sows) Self-fed 10 10.00 11. 10 3.03 9.10 431 522 91 
Average of three gestation-lactation periods 
Limit-fed 28 s .oo 10. :21 3 .13 8.43 408 482 74 
Self-fed 28 8.92 10.54 2 .97 8 .14 425 517 92 
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A PROGRESS REPORT ON THE Pr:RrORMANCE or GROWING-FINISHING SWINE 
UNDER DIFFERCNT ENVIRONMENTAL CONDITIONS 
R .  w.  Seerleyl , H. G. Young2 and J. r. rredrikson3 
Southeast Experimental Farm 
Another series of trials have been completed on the effects of various 
floor types . number of pigs per pen and open versus insulated ,  ventilated housing 
on the performance of growing-finishing pigs. The floor types were : 100% 
slotted, 50% slotted• 25% slotted, and concrete with a narrow. deep gutter across 
the end of the pen. The slats were 5 inch wide reinforced concrete. Pits under 
the floor accumulated the manure. Pen sizes were either S x 15 feet or 10 x 15 
feet. Eight or 9 pigs were placed in the smaller pens and the number of pigs was 
doubled in the larger pens. The pigs used in these trials were SPF Hampshire • 
Yorkshire . and Duroc crossbred pigs. 
A 22 x 22 foot house with an adjoining outside concrete pen was used to 
compare the performance of pigs reared in this environment with the pigs in the 
insulated, ventilated house. Bedding was used in this house during both trials 
and the pigs were watered outside. One of two groups in this house was fed inside 
and the other was fed outside. 
The rations used in these trials are shown in table l. The hi�h protein 
ration was fed up to 75 lb. body weight, then the 14% crude protein ration was 
fed to 125 lb. and then the 12% crude protein ration was fed to the end of the trials. 
Table l .  Swine Rations Used at the Southeast Experimental Farma 
Lb. Lb. Lb. 
Shelled corn 766 820 872 
Soybean meal ( 44%) 200 150 100 
Dicalcium phosphate 15 10 10 
Limestone ., a 8 
Trace mineral salt 5 5 5 
Premixb 2 . s  2. 5  2.5 
Calculated analysis : 
Crude protein , % 16 14 12 
Calcium, % o. 72 o.61 o.sa  
Phosphorus, % o.59 0.48 o.s1 
a The 16% crude protein ration is fed from weaning to 75 lb • •  the 
14% ration from 75 lb. to 125 lb. an d  the 12% ration is fed to 
market weight. 
b Each pound of premix provided 2 gm. oxytetracycline•  600.000 
u .s . P .  units of vitamin A,  60,000 I .e .  units of vitamin D
3
, 400 
mg. of riboflavin • 1,000 mg. of pantothenic acid• 3 , 000 mg. of 
n iacin • 20,000 mg. of choline and 2 mg. of vitamin B12• 
l Department of Animal Science . South Dakota State University. 
2 Department of Agricultural Engineering .  South Dakota State Un iversity. 
3 Southeast Experiment Farm, Beresford, South Dakota. 
• 
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Table 2. Results of Winter Trial ( 1965-66) and Su . r Trial ( 1966) 
No. of pigs 
Av. initial wt.,  lb. 
Av. final wt. , lb. 
Av. daily gain, lb. 
Av. , lb. 
Av. daily feed, lb. 
Feed per lb. gain, lb. 
Av. ,  lb. 
No. of pigs 
Av. initial wt. 1 lb. 
Av. final wt., lb. 
Av. daily gain, lb. 
Av. , lb .  
Av. daily feed, lb. 
Feed per lb. gain, lb. 
Av. , lb. 
Completely 
slotted 
8 16 
69 68 
195 191 
1.ss 1.s1 
1.52 
s .93 s.63 
3 . 82 3.73 
3.76 
9 18 
37 37 
218 217 
1.47 l.46 
1.47 
4.83 4.63 
3.28 3.17 
3.21 
SO\ slotted 
Winter Trial 
8 16 
68 70 
194 192 
1.56 1. 51 
1.s2 
s .s3 s.68 
J.�s 3.77 
3.69 
Su-mter Trial 
9 18 
37 37 
215 2 17 
1.54 1.55 
1.ss 
4.66 4.73 
3.03 3.05 
3.04 
25\ slotted 
8 16 
70 69 
197 199 
1.56 1.60 
1.59 
s.10 s.93 
3 .90 3.71 
3.78 
9 18 
38 37 
219 221 
1.56 1.59 
1.s8 
4.83 4.96 
3.09 3.12 
3 .11 
8 16 
67 71 
198 201 
1.61 1.60 
1.61 
5 .92 6.20 
3.67 3 .87 
3.eo 
9 18 
38 38 
211 225 
1.53 l.65 
1.61 
4.77 s .12 
3 , 12 3 .10 
3 .11 
Uninsulated 
house 
16 .l.5 
71 70 
198 203 
1.57 1.64 
1.60 
6 . 17 6.48 
3 , 94 3 ,94 
3. 911 
9 9 
37 38 
205 216 
1.61 1. 71 
1,66 
s.22 s.20 
3.24 3 ,04 
3.13 
Results and Discussion 
Results of the two trials are shown in tables Z and 3. The type of flooring 
did not significantly affect the daily gain of the pigs in the winter or summer 
trials. Pigs on the concrete floors did gain slightly faster than pigs on 
slotted floors in both trials. However, differences in daily gain between types 
of floors were small and supported the previous results (A.S. Series 65-19) that 
pigs gained about the same on the various types of floors. 
Feed efficiency was rather consistent between pigs on the various floor types 
These same results were reported in the previous trials. 
Pigs housed in uninsulated open housing gained as rap idly as pigs in the 
insulated house in both the winter and summer trials. They required approximately 
4% more feed per pound of gain in the winter. but their utilization of feed was 
equally as good in the summer trial. 
The size of pen (and number of pigs per pen) did not affect the performance 
of the pigs in either trial ( table 3). The larger pens with twice as many pigs 
as the smaller pens appeared to be less crowded and provided more freedom of 
movement than the smaller pens. but this did not apparently influence the 
performance of the pigs. There was some tail biting in all pens. yet the biting 
appeared to occur earlier and more often in the smaller pens. Tail biting did 
not occur in the uninsulated house. 
The labor requirement was essentially the same for the three floors with 
slotted area. Feeders were moved to the middle o f  the pen and used as partitions 
to control the pen area when the pigs were smaller. Feeders were moved toward 
the end of the pen as more space was needed by the pigs. This was an effective 
way of keeping the pen clean. The concrete pens with the narrow gutter were 
usually dirty and had to be scraped two to three times a week• which increased 
the labor and cost of production on this type o f  flooring. 
This is a progress report. The data in all trials will be combined and 
reported as a complete summary in the future. 
Table 3.  
No. of pigs per pen 
Av. daily gain• lb. 
reed per lb. gain, lb. 
No. of pigs per pen 
Av. daily gain • lb. 
reed per lb. gain, lb. 
Effect o f  Pen 
s x 15 
pens 
Winter Trial 
8 
1.57 
3.73 
Summer Trial 
9 
1.s2 
3.13 
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Size 
ft. 10 x 15 ft. 
pens 
16 
l.56 
3.77 
18 
1.56 
3.11 
Corn Silage and High-Moisture Ear Corn Rations 
for Growing-Finishing Beef Cattle 
L. B.  Embry 1 r. w.  Whetzal and J. r. Fredrikson 
Another experiment has been completed in a series to measure rate of gain• 
feed requirements and beef gains from corn fed in various combinations as 
silage and high-moisture ear corn. 
Procedure 
One hundred Hereford steer calves were allotted into 4 lots of 25 each for 
a two-phase experiment. Ration treatments during phase l were as follows : 
Lot l - High-moisture ear corn--full-fed 
Lot 2 - Corn silage--full-fed 
Lot 3 - Corn silage, 2J lb. ;  high-moisture ear corn--full-fed 
Lot 4 - High-moisture ear corn, 20 lb. ;  corn silage--full-fed 
The corn silage contained about 62\ moisture and was stored in a concrete 
stave silo. The ear corn was ground with a grinder-blower and stored at about 
30% moisture in a concrete stave silo. 
All lots were fed 2 lb. per head daily of a protein supplement composed of 
dehydrated alfalfa meal, so.ot ; soybean meal. 45. 1\ ;  urea, 4. 1% and diethylstil­
bestrol-antibiotic-vitamin A supplements . o . ai ( 5  mg. , 35 mg. and s .ooo I.U. /lb. 1 
respectively). The feeds were offered twice daily with the full-fed portion of 
the rations being fed in amounts that would be nearly consumed by the next 
feeding. 
In the original design of the experiment. the catt!e full-fed high-moisture 
ear corn during phase 1 ( lot l) were to be finished on a full feed of corn 
silage (phase 2 ) .  Those in lot 2 full-fed corn silage during phase 1 were to  
be finished on a full feed of high-moisture ear corn during phase 2 .  Rations 
for lots 3 and 4 were to remain the same for both phases of the experiment. 
However 1 the supply of coni silage was not adequate to carry out the experiment 
as planned, and the cattle were continued on phase l rations until the supply 
of silage was fed up after 211 days. At this time 1 the rations for all lots 
were changed to 5 lb. of low-moisture alfalfa silage (haylage ) ,  l lb. of protein 
supplement and a full feed of hi.gh-moisture ear corn. The protein supplement 
o1n :-: t!:o :.mni! ir: .. :-y ! .·:� · .,r1rO!c '  -=· =- •,,. •. • - ii- ,,•·--.1 I". 
L.-:.t�. -;. ·L.. : ,.,:: · ··M: • lliU�"."-· c-. 1nd ; -;_ · : : . .,,,1"'= i.nerea::.=-d to fum!n!'!:. th� ll� 
amounts per head daily in l lb. of the supplement. 
The cattle were fed for another 69 or 70 days after the change in rations 
before being marketed. 
Results 
Results of the experiment are presented in tables 1 ,  2 and 3. During 
phase 1 ,  the 7astest rate of gain was obtained from the full feed of ear corn 
( 2.55 lb. )  an· the lowest from the full feed of corn silage ( l.93  lb. ) .  However, 
on the basis of feed required per 100 lb. of gain , 100 lb. of the high-moisture 
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ear corn was equal to about 276 lb. of corn silage. Such a ratio would offer 
an advantage for silage in gain per acre of corn. Also 1 the silage ration 
produced gains at a lower cost at the feed prices used (table 1). 
The ration with 20 lb. of corn silage and a full feed of ear corn or with 
20 lb. of the ear corn and a full feed of silage resulted in about the same rate 
of gain and slightly lower than for ear corn without silage. The one with the 
limited feed of 20 lb. of silage would have a distinct advan tage in gain per 
acre of corn and cost of gain since the steers consumed only 8.1 lb. morie corn 
silage but s . 9  lb. less ear corn. In this comparison
1 
100 lb. of the ear corn 
saved only 148 lb. of corn silage on the basis of feed required per 100 lb. of 
gain. 
When the rations were changed to a full feed of  the ear corn and 5 lb. of 
haylage • rate of gain was slightly lower for lots l and � than for the preceding 
211 days (table 2 ). 
The steers fed corn silage without added ear corn ( lot 2 )  during phase 1 
of the experiment , showed a marked improvement in rate of gain when changed to 
the more concentrated ration. It is interesting to note that the steers in lot 
3 fed 20 lb. of corn silage during phase l and gaining as well as those in lot 4 
gained at a faster rate following the ration chanRe• Their intake of the ear corn 
was increased to a greater extent than for lot 4 following this ration change. 
Summary .![ Phases l. � 3.. 
There were only small differences in rate of gain between steers in lots 
1 ,  3 and 4. The steers in lot 3 had a slightly lower dressing percent and carcass 
grade. However, the steers in lot 3 consumed only 4•056 lb. more corn silage 
but 1 9 878 lb. less ear corn than those in lot 1 and made on ly 12 lb. less total 
gain. Since total consumption of haylage and protein supplement was nearly the 
same. 1 lb. of ear corn was equal to about 2. 2 lb. of silage on the basis of feed 
required per unit of gain in this comparison. 
The ration fed to the steers in lot 3 appeared to have a decided advantage 
over the one fed to lot 4. They consumed only 1 , 710 lb. more silage but 1.217 lb. 
less ear corn and gained 12 lb. more per steer. Haylage and protein supplement 
consumption was about the same resulting in the ear corn having a replacement 
value per pound of only 1 . 34 lb. of silage in this comparison. 
While the gain of  steers fed corn silage without added ear corn ( lot 1) was 
improved considerably following changing to the more con centrated ration• they 
averaged 66 to 80 lb. less at time of marketing than for steers in the o ther 
lots. This no doubt is a major factor in the lower dressing percent and carcass 
grade. Other trials have shown that cattle fed this ration grade about as well 
as those fed rations similar to those fed to the other lots when fed to the same 
final weight. The main advantage of this high-silage ration has been in gain 
per acre of corn, but a longer time in the feedlot is required. 
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Table 1. Performance of Beef Cattle When Fed Corn Silage and High-Moisture 
Ear Corn at Different Levels 
Phase l - Dec. 2 0 .  1965 to July 19• 1966 - 211 days 
Treatments 
Lot number 
No. steersa 
Initial filled wt. , lb. 
Final filled wt. • lb. 
Av. daily gain 1 lb. 
Av. daily ration, lb. 
Corn silage 
High-moisture ear corn 
Protein suppl. 
Feed req./cwt. gain• lb. 
Corn silage 
High-moisture ear corn 
Prot�in suppl. 
Feed co�t/cwt. gain, $b 
Corn silage 
High-moisture ear corn 
Protein suppl. 
Total 
High-
moisture 
ear corn 
2 
1 
24 
469 
1006 
2 .55  
0 .23  
22.  l 
1.97 
9 . 2  
869 
78 
o .37 
13.04 
3 .12 
16. 53 
20 lb. corn 
silage + 
Corn high-moisture 
silage ear corn r.r. 
lb. protein supplement 
2 3 
25 25 
468 467 
874 977 
1. 93 2.42 
44.2 19.5 
0 . 19 13. S 
1. 97 l . 97 
2296 005 
41 557 
102 81 
9 . 18 3.22  
0.62 a.JG 
4.08 3 . 21+ 
13. 88 14.82 
20 lb. high-
moisture ear 
corn 1- corn 
silage r.r. 
4 
25 
467 
986 
2 . 46 
11. 4 
19. ti 
1.97  
462 
788 
80 
l. 85 
11. 82 
3.20 
16.87 
a :in Ml:er ?"e!EW:i:. free; peq l il1!uunc ,cf � i.r.:;tu:,.• .. 
b F-=:e·J pz-i.:i:s utt2d· earn �-,illpe 1 S�/.:c:rn , :ilb -egii;ture ear corn. $30 per ton 
C eoaivc:l.,.nt to Si. ::-n, /1il lb'"" b,J. fol' l.!i "!iO.i--!.ur cm) and protein supplement , 
SEJD ;,u· ton .. 
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Table 2. Final Finishing Phase With High-Moisture 
Ear Corn and Alfalfa Haylage 
Phase 2 - July 20 to Sept. 26 or 2 7  - 69 or 70 days 
Phase l Rations a 
HMEC c. sil. c. Sil. , 20 lb. 
FF FF HMEC, FF 
Lot 1 2 3 
Days 70 70 69 
Final filled wt. , lb. 1174 1100 1165 
Av. daily gain• lb. 2.40 3. 22 2. 73 
Av. daily ration ,  lb. 
H . M. ear corn 2 s . 2  27.0 24.9 
Alf. hay !age s .o  s .o  s . o  
Protein suppl. 1.0 1. 0 1. 0 
feed/100 lb. gain, lb. 
H.M. ear corn 1049 837 911 
Alf. haylage 208 155 181+ 
Protein suppl. 42 31 37 
HMEC, 20 lb. 
c. sil • •  FF 
4 
69 
1151 
2 . 39 
2 5 . 2  
s.o 
1.0 
1054 
209 
42 
a HMEC = high-moisture ear corn, c. sil. = corn silage , FF = full-fed. 
Table 3. Summary of Phases l and 2 
( 280 or 281 days ) 
Hl�Ca 
FF 
c. sil.a 
FF 
C. sil. • 20 lb. HMEC, 20 lb. 
Lot 
Av. init. shrunk wt. , lb. 
Av. final shrunk wt. , lb. 
Av. gain per head, lb. 
Av. daily gain, lb. 
Av. feed per head, lb. 
Corn silage 
High-moisture ear corn 
Alfalfa haylage 
Protein supplement 
Dressing percegt 
Mar-bling score 
Carcass gradec 
1 
445 
1143 
698 
2.48 
50 
61432 
350 
486 
61. 8 
6. l 
19. 5 
2 
443 
1061 
618  
2. 20 
9333 
2056 
351 
486 
60. 2 
t+. 9 
18.l  
HMEC, FF C. sil. , FF 
3 
442 
1128 
686 
2.45 
4106 
4554 
346 
483 
61. 3  
s . a  
19. 3  
4 
442 
1116 
674 
2.41 
2396 
5831 
346 
4814 
62.4 
6.2  
19.6 
: HMEC = high-moisture ear corn, c. sil. = corn silage . FF = full-fed. 
Marbling scores :  5 = small, 6 = modest , 7 = moderate. 
c Carcass grades :  18 = Good + ,  19 = Choice - ,  20 = Choice. 
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Cattle Grub Studies - 1965-66 
Paul H. Kohler 
Tiguvon at a 1\ concentration was fed in soybean oil meal for 6 days. An 
average consumption of l pound of the mixture per day appN>ximates a dosage of 
1 rog. /kg./day body weight of each calf or a total of 6 mg. /kg. for the 6 day 
feeding period. Grub reduction was 90 and 97 percent at the two grub cotmts 
when compared to the lmtreated calves. 
No. of 
calves 
Grub count dates 
Treatment 
Tiguvon 1\ 113 
fed in l lb. 
soybean meal 
Dec. 14-19• 1965 
( l  mg./kg. /day) 
Untreated 113 
Centerville Station 1965-66 
Dosage 
per calf 
Grubs/calf 
( av. ) 
2/15 3/28 
6 mg. /kg. o. 03 
body wt .  
0.30 14.6 
- 75 -
No. calves 
infested 
2/15 3/28 
l 11 
15 105 
Grub reduction 
(\) 
2/15 3/28 
90 97 
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PLANT PATHOLOGY SECTION 
• • 
PLANT DISEASE CONTROL - CORN DISEASES 
- - c .  M .  Nagel 
Stl 11 Sproatlrng ln Cc•rrt B-elt  
The new virus disease of corn which orginated i n  Ohio i n  1963  and spread quite 
rapidly during 1 9 64- 65 into Indiana, Illinoi s ,  and Iowa continued to s pread in 1966 . 
The disease so far has not been found on corn in South Dakota, however , in Iowa 
the disease has sprn:1d into several new locations throughout the state during 1 966 . 
In the meantime,  additional virus diseases of corn have also started to appear and 
spread in the corn belt . To date , little is  known about these newest diseases or 
their identity and potential damage to the cro p .  Research is rapidly proceeding to 
learn more about these problems .  
The Influence of Close Row Spacing and Hl ,1 GDrn Pl nt "P purn1icin& in R�1udtHJ 10 
Disease Development: 
By increasing the plant density per acre in the growing of corn , through closer rows 
and/or closer planting in the row, could create some important disease problems 
which might nulify possible benefits to be derived from this practice . The yield 
los ses caused in corn from stalk and root i s  known to be influenced by stress fact­
ors s uch a s  drought, kernel set,  etc . Both root rot and stalk rot can cause severe 
lodging i n  corn , they also can be the cause of premature dying of plants i n  the 
field . It i s  a common observation to find dying plants in the field in mid to late 
August from these two di s eases . These two diseases have been responsible for de­
creased yields in corn in southeast South Dakota . Therefore, in cooperation with 
Dr . Fred Shubeck of the Agronomy Department , stalk rot disease records were ob­
tained in corn experiments grown at the station . This experiment contained 3 differ­
ent row spacing s ,  2 0 ,  3 0  and 40 inches apart, 5 population rates ,  1 0 , 00 0 ,  1 2 , 000 ,  
1 4 ,  000 ,  16 ,  000  and 1 8 ,  000  plants per acre . With two different hybrids .  The data 
obtained in 1966  are prelirni nary involving only a single season, therefore no con­
clusion�can be drawn from the results , at this tim e .  However , with a second year ' s  
data to be obtained i n  1 9 6 7  it may be possible to discern what effects increased 
populations per acre in corn may have on such di seases .;s root and stalk rot which 
can cause reduced yield and lodging . The 1 9 6 6  season was not a suitable year in 
which to expect these weaknesses to be expressed, because of the very adequate 
supply of rainfall in the area . Under conditions of high populations and reduced 
rainfall, under South Dakota conditions it might be expected to impose severe stres s  
on the corn plant which could increase susceptibility or disease damage to the cro p .  
These are important considerations to be determined with regard to increased corn 
plant populations under South Dakota conditions with its variable rainfall . 
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ROOT AND STALK ROT DISEASE CONTROL IN HYl3RID CORN 
-- C .  M .  Nagel 
Approximately 300 experimental three-way corn hybrids involving one 
root and stalk rot resistant parent in each of the three-way hybrids were grown 
at the Research Farm in 196 5 .  All hybrid entries were replicated three times . 
Results were obtained on the over-all performance including resistance to 
disease , lodging, moisture and yields .  Results from the 1966 experiments have 
not been completely analyzed and were not available for this report . 
Research in progres s  is directed at developing a strain of corn which is 
resistant to diseas e .  3ver the past years , strains of corn have been developed 
by the Plant Pathology Department at the main Experiment Station at Brookings;  
and although it appears that many of these lines are adapted more to the north, 
it was thought desirable to evaluate these in hybrid combinations at the Research 
Farm to determine if certain of these lines might also be adapted to the south .... 
east area. 
The approximately 300 experimental hybrids that were grown at the S .  E . S .  D .  
Research Farm in 1965 were divided into five different test groups and were 
grown on a six-acre piece of land. Although these experimental three-way 
hybrids were developed and are adapted for the east- central part of South Dakota 
(Brookings area) , nevertheless , a number of the hybrids performed as well or 
better than the commercial hybrids used as checks in the experiments .  The 
commercial checks used are some of the better adapted hybrids for the are a .  
In view of the good performance of these rather early hybrids at the station# 
plans are under way to try and develop later maturing inbred lines that are 
similarly resistant to root and stalk rot . Such adapted lines might well be 
expected to perform considerably better based on the results so far obtained on 
the yielding ability of the three-way experimental hybrids now under test. 
Results of seventy of the 3 0 0 ,  three-way hybrids grown at the station in 1965 
are presented in table �. 
The plots were planted on May 13 and harvested on October 1 5 ,  1965 . 
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Table _il_. Yield , performance rating, and moisture content of the 70 top yielding 3-way experimental hybrids 
possessing varying degrees of root and stalk rot resistance. Centerville, 1965 . 
Exp 'tl Adapted com I l Yield Performance Moisture Exp'tl Adapted com' l Yield Performance Moisture 
3-way hyl.rid 10.  Bu/A rating at 3-way hybrid no . Bu/A rating at 
h� brid !'lo. lchecks harvest l io no. ,c hli! ci;.!l l nar•ros c. 
l 114 . I il4 . 60 �3 3 .  3 3 6  100 . 0 10& . 56 2 9 .  l 
2 113 . 2  116 � 97 2 7. 9 37  9 9 . 7  1 0 9 .  28 19 .  2 
3 112 . 7 117 , 75 2 5 . 8  38 9 9 . 5  l O Ei .  76 2 3 . 3  
4 P352 112 . 5 113 . 57 3 0 . 2  39  9 9 . 2  101.1 . 14 2 7  . 2  
s 112 . 4 119 . 02 2 5 .  7 40 9 8 . 6  101 . 2 3  2 9 . 8  
6 80622 111 • 9 114 06 3 1 .  9 4 1  SD420 9 8 . 6  101.  1 7  28 . 9  
7 109. 4 115 , 69 2 2 . 8  4 2  9 8 . 2  10& . 2 7 2 6 . 2  
8 108 . 5 113 I 2 7 2 6 . 2  4 3  9 7 . 7  1 0 , .  40 2 6 . 4  
9 107 . 4 114 . 22 3 2 . 0  44 9 7 . 4  lOll.  32 2 4 . 7  
10 Dek410 106. 9 112 . 75 2 6 . 7  45  9 7 . 4  10 J .  6 1 2 1 .  7 
1 1  106 . 8 113 40 2 6 . 4  4 6  SD240 9 7 .  l 108 . 88 2 3 .  l 
12 106 . 7 1 1 1  94 2 6 . 4  47  9 7 .  1 10 ., . 06 2 7 .  l 
13 106 . l 112 66 2 6 . 9  48 9 7 . 0  10 I ,  18 2 8 . 6  
14 105 . 0 11 1 . 74 2 4 . 6  4 9  9 6 . 9  1 0  l . 2 6  2 5 . 3  
15 104 . 9 117 . 65 2 9 . 8  so 9 6 . 9  10, . 84  2 6 .  l ........ 
104 . 8 1 1 1  22 3 0 . 3  5 1  9 6 . S  10 7 .  19 2 5 . 3  \C 16 
17 104 . 4 11 l 62 2 4 .  l 52  9 6 . S  10 • 1 7  2 9 .  1 
18 104 . l 109 , 90 2 5 . 5  53  9 6 . S  1 0 , .  5 5  2 8 . 0  
19 103 . 8  11 l 62 2 3 .  3 54 9 6 . 4  10·1 . 3 5  2 7 . S  
20 103 . 2 ll l 68 2 7 . S  SS  9 6 . 3  10 I ,  96  2 7 . 3  
2 1 102 . 6 109 83 3 0 . 0  5 6  9 6 . 3  10 I .  50  2 7 .  1 
22  102 . 4 109 37 2 8 . 3  5 7  9 6 . 3  lQp .  8 5  2 5 . 4  
2 3  102 . 3 109 . 70 2 9 . 9  58 9 6 .  l lOL69 3 3 . 0  
24 10 l .  8 114 . 88 2 7 . 0  5 9  9 6 . 0  10 I •  96  2 4 . 0  
2 5  10 1 .  4 108 35 2 6 . 4  6 0  9 6 .  0 LOb . 28 2 6 . 0  
2 6  10 1 .  3 108 36 2 6 .  3 6 1  9 5 . 9  lOd . 40 2 2 . 3  
2 7  10 l .  3 llO , 1 1  2 3 .  0 62 9 5 .  9 l.:J r • 48 2 6 .  I 
2 8  10 1 .  2 108 52 25 . 8  63 9 5 . 6  HJ I, . 7 4 2 5 . 0  
2 9  1 0  1 .  2 108 I 68 2 5 . 5  64  9 5 . 5  1 hJ . 4 6  2 9 . 9  
3 0  100 . 9 107 95 3 l .  3 65 9 5 . 4  10&.J . 2 3 2 6 . S  
3 1 10 0 .  6 108 29 2 5 .  5 66 9 5 . 4  1U3 . 3 9  3 0 . 5  
32  100 . 5 116 I 28 2 6 . 2  6 7  9 5 . 2  11Jt, . 68 2 6 .  l 
33  100 . 4 106 88 3 2 . 6  68 9 5 .  l 105 . 1 1  2 7 . 4  
3 4  100 . 3  106 . 50 33 .2  69  9 5 .  I 1 0 [ . 9 6  2 6 . 0  
3 5  100 . l 111 18 19 .  5 70 9 5 . 0  r1J•I . 94  2 7 . 5  
NEW EFFECTIVE CHEMICAL CONTROL FOR LOOSE SMUT OF BARLEY 
V .  D .  Pederson 
A new systemic seed treatment chemical called Vitavax* was 
tested for its effectiveness for loose smut control in barley. Two seed 
lots of Larker barley were treated with 75% wettable powder formulation 
of Vitavax at rates of 1 and 2 oz/bu . One of the seed lots contained 
24%, the other less than l % loose smut infected seed . The results of 
the test appear in Table 44. 
Table 44 . Percent smutted heads present in Larker barley treated with 
Vitavax seed treatment at two dosages . 
Percent smut infected seed 
based on embryo test . 
24 
Vitavax 
Check 1 oz/bu 2 oz/bu 
percent smutted lie ads 
2 4 .  8 tr O 
The new chemical is unique in that it controls smut infection 
without harming the seed . Other chemical seed treatments have not 
been effective because the loose smut fungus is present in the embryo 
rather than on the seed coat . Preliminary results indicate the chemical 
is compativle with organic mercury fungicides . This is important be­
cause Vitavax is not effective against certain seed rotting organisms . 
Thus a combination of Vitavax and organic mercury fungicides can be 
used to control both loose smut, seed rot and seedling blight of barley . 
�����--��--��--�����-
*United States Rubber Company registered trademark . 
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